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Abstract of JP2002186120 

PROBLEM TO BE SOLVED: To provide a control 
device for an electric vehicle which can transmit and 
receive control information, bypassing a faulty 
transmission line when nonconformities occur in some 
transmission line, by enabling signal transmission 
between each control device attached to each motor. 
SOLUTION: An electronic control system for the 
electric vehicle is provided with a fail safe means for a 
signal transmission path, where a node that detects 
communication trouble sends a search message for 
searching a transmission path and a node capable of 
the formation of a transmission path sends back a 
response message thus forming a bypass circuit. 
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[0001] The present invention relates to a control device of an electric car having fail-safe means in its 
electronic control system. 

Background Art 



[0002] There is an urgent need to develop a totally electric car as one of decisive factors in preventing air 
pollution due to motorization. With the understanding that conservation of the natural environment is a big 
issue in the 21st century, the inventor of the present invention started the development in 1980s and is now 
yielding results. 

[0003] As shown in Fig. 1, an electric car is driven by using only a driving force of an electric motor 101 . 
When a secondary battery, an engine generator, or a fuel battery is used as a power source for the electric 
motor 101, the electric car is respectively referred to as an electric car A in the narrow sense, a series hybrid 
car B, or a fuel battery car C. The reference numerals 102, 103, 104, 201, 202, 301, and 302 respectively 
denote a wheel, a controller, a secondary battery, an engine, a generator, a hydrogen feeding source, and a 
fuel battery. 

[0004] As mentioned above, since the electric car is driven by using only a driving force of a rotary electric 
motor, it is defined as a car which uses a secondary battery, a fuel battery, a generator using an internal- 
combustion engine, a solar battery, or the like, or a combination of at least two of them, as a power source for 
the electric motor. Although the electric car uses only a secondary battery in the following description, those 
skilled in the art will appreciate that the present invention is applicable to a car which uses a fuel battery, a 
generator using an internal-combustion engine, or a solar battery as a power source. 

[0005] In order to improve the safety and the ease of use of a car in driving, an electronic system essential for 
the safety of the car has been increasingly equipped with redundant components such as sensors and 
computing, elements. 

[0006] In a disclosed example, position sensors of an operating member which can be operated by a driver, 
sensors for detecting the number of revolutions, or the like are redundantly provided. A signal from a 
measuring device having such a redundant structure is fed to two processors, each controlling a driving 
output of a car in accordance with substantially the same computer program as that of the other. Output 
signals from the two processors act on a common variable which affects an output of a driving unit. 

[0007] However, if this type of system is made fully redundant, it becomes very complicated, resulting in an 
increased cost and an increased frequency of failures. 

[0008] As is well known, a present car is equipped with a plurality of electronic control units, in particular, 
including a speed control unit and a steering control unit. Each of these control units acts on another variable 
of a driving unit of the car. 

[0009] In the present car, these control units are mutually connected to each other by an electronic connecting 
system and mutually exchange data and information therethrough. 

[0010] Although a speed control of the electric car is performed by feeding an electrical signal from an 
accelerator pedal to a control device for controlling an electric current to be applied to its electric motor, 
when a plurality of electric motors are used to drive the car and also when an acceleration, a deceleration, and 
a turning angle of the car are controlled, an additional central control device for controlling the overall car is 
required. In such control devices, the central control device and each of the control devices fixed to the 
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corresponding electric motors have been connected by a corresponding signal line so as to perform a control. 



Disclosure of Invention 



[001 1] However, in such a control method, when one of transmission lines malfunctions, it becomes 
impossible to control a corresponding electric motor. 

[0012] In view of the above-mentioned circumstances, an object of the present invention is to provide a 
control device of an electric car in which any two of control devices fixed to the corresponding electric 
motors send signals to each other and send and receive control information by taking a bypass route when 
any one of transmission lines malfunctions. 

[0013] In order to achieve the above object, 

[I] the present invention provides a control device of an electric car including a plurality of driving wheels, 
each having a drive motor fixed thereto, which includes a plurality of speed control devices, each fixed to the 
corresponding drive motor for accelerating or decelerating the corresponding drive wheel in accordance with 
an external electrical signal, and which includes a main control device having functions of sending a control 
signal, to each of the speed control devices, for performing an acceleration or deceleration in accordance with 
a command from a driver or at least one of on-board sensors, and also receiving a control signal including 
information of an operating state of each of the drive motors and the speed control devices. 

[2] In the control device of an electric car set forth in the above [1], a voltage of a battery, a current fed from 
the battery, and a battery temperature are included as sensor signals which are input into the main control 
device. 

[3] In the control device of an electric car set forth in the above [1], a steering-angle of a steering wheel is 
included as a sensor signal which is input into the main control device. 

[4] In the control device of an electric car set forth in the above [1], a signal indicating that a battery is being 
recharged from a battery charger is included as a sensor signal which is input into the main control device. 
[5] In the control device of an electric car set forth in the above [1] signals representing a brake command 
value from a brake controller and a hydraulic pressure of a master cylinder are included as sensor signals 
which are input into the main control device. 

[6] In the control device of an electric car set forth in the above [1], a steering-angle signal of a steering 
wheel is included as a control signal sent from the main control device. 

[7] Also, the present invention provides a control device of an electric car, which includes fail safe means for 
signal transmission lines, wherein a bypass route is established such that a node detecting a communication 
failure in an electronic control system of the car sends a search message for searching a transmission route 
and another node which is able to establish the transmission route sends back a response message. 
[8] In the control device of an electric car set forth in the above [7], each of the nodes includes self-node-ID 
storing means for storing its own node identifier, adjacent-node-ID storing means for storing identifiers of 
adjacent nodes connected to the transmission route, and processing means for processing route setting on the 
basis of a message sent to the node. 

[9] In the control device of an electric car set forth in the above [8], the node is provided at each of a car 
controller and motor controllers, each provided at a pair of driving wheels. 

[10] In the control device of an electric car set forth in the above [8], the node is provided at each of a battery 
controller, a steering controller, a brake controller, and a battery charging controller. 

[I I] In the control device of an electric car set forth in the above [9], the car controller and the motor 
controllers, each provided at a pair of driving wheels, control corresponding power converters in accordance 
with control signals received via the corresponding nodes. 

[12] In the control device of an electric car set forth in the above [9] or [10], the bypass route is established 
by a control-signal-use, alternative main transmission line forming a closed loop and alternative transmission 
lines connecting the alternative main transmission line and the motor controllers. 
[13] In the control device of an electric car set forth in the above [12], when a certain node detects that all 
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communication lines and bypass routes to the car controller malfunction, the node stops an operation of the 
corresponding motor controller, and the car controller detects that there is no response from the certain node 
and hence separates the motor controller of the certain node from its control objects. 



Brief Description of the Drawings 



Fig. 1 illustrates the basic structure of an electrically powered car. 

Fig. 2 illustrates a system configuration of an electric car according to an embodiment of the present 
invention. 

Fig. 3 is a block diagram of an electronic control system of the electric car according to the embodiment of 
the present invention. 

Fig. 4 is a flowchart illustrating the steps of detecting a vehicle speed according to the embodiment of the 
present invention. 

Fig. 5 is a flowchart illustrating the steps of a target-yaw-rate (target-slip-angle) adaptive control according to 
the embodiment of the present invention. 

Fig. 6 is a flowchart illustrating the steps of a TRC/ABS equivalent control according to the embodiment of 
the present invention. 

Fig. 7 is a flowchart illustrating an operation sequence of a car controller according to the embodiment of the 
present invention. 



Best Mode for Carrying Out the Invention 



[0015] A control device according to an embodiment of the present invention will be described with 
reference to the accompanying drawings. The control device controlling individual motors so as to improve 
the running stability of the vehicle under slipping is equipped with a fail safe mechanism and is mounted on 
an example electric car having a wheel configuration system in which each pair of two wheels are suspended 
by a tandem wheel suspension and having six or more drive wheels, each wheel formed so as to be equipped 
with an in-wheel drive system. 

[0016] Since the present invention is characterized by fail safe means in a control system including an 
electronic control unit, other control systems and devices are applied if needed. 



(1) SYSTEM CONFIGURATION 

[0017] Fig. 2 illustrates a system configuration of an electric car according to an embodiment of the present 
invention. 

[0018] In the present invention, a wheel system in which all pairs of two front and rear wheels are suspended 
by a tandem wheel suspension is not always required, and another wheel system in which only two pairs of 
front or rear wheels are suspended by the corresponding tandem wheel suspension may be used. 

[0019] The electric car according to this embodiment is of an in- wheel-motor, eight- wheel-drive type. That 
is, the electric car has a wheel system suspended by the tandem wheel suspension and has an in-wheel drive 
system in which all wheels have respective motors incorporated therein. 
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[0020] Since this configuration allows each wheel to bear a reduced load, a TRC or ABS control is performed 
so as to be commensurate with the reduction in load, whereby a risk of slipping or the like can be reduced and 
the running stability can be improved. 

[0021] Each motor can be driven by one of a variety of power sources which feed, for example, an alternating 
current, a direct current, and a pulse current, by using corresponding power converters, that is, an inverter, a 
converter, and a chopper, respectively. 

[0022] The system configuration in which an alternating-current power source and inverters serving as power 
converters are used will be now described. 

[0023] A car controller 1 equipped with a micro-computer receives detection information from a variety of 
sensors; processes the information as needed and outputs a control command to each of motor controllers 2, 
3, 4, and 5. The control command from the car controller 1 is output to each of the motor controllers 2, 3, 4, 
and 5, a battery controller A, a battery charging controller B, a brake controller C, and a steering controller 22 
via transmission lines Rl, R2, R3, R4, R5, R10, Rl 1, R12, and R13, alternative transmission lines CR2, CR3, 
CR4, CR5, CR10, CR11, CR12, and CR13, and a control-signal-use, alternative main transmission line CR. 

[0024] Also, the car controller 1 is equipped with an electronic control unit (ECU) for controlling an output 
torque, the number of revolutions, and a speed of each of motors 30, 31, 32, 33, 34, 35, 36, and 37; 
monitoring and controlling the status of each of on-board components; informing a driver of the status of the 
car; controlling the feeding of a battery, the charging of the battery, a brake, and a steering mechanism; and 
performing other functions, and has a processing micro-program for performing the foregoing functions. In 
addition, detected outputs of rotating position sensors (speed sensors) (SM) 50, 51, 52, 53, 54, 55, 56 and 57; 
a power sensor 9 for detecting a voltage and/or a current of the battery; a brake sensor 14 for detecting an 
operation of the brake; a steering-angle sensor 1 5 for detecting a steering angle of a steering wheel; a shift 
position (SP) switch 16 for detecting a shift position of a shift lever; an accelerator sensor 17 for detecting an 
opening of an accelerator; temperature sensors 1 8 for detecting temperatures of the battery, inverters, and the 
like; and malfunction-detecting sensors 19 for detecting the fact that a voltage and/or a current of each 
inverter become smaller than a threshold and the like are input into the car controller 1 . 

[0025] The speed sensors (for example, resolvers) 50, 51, 52, 53, 54, 55, 56 and 57 attached to the 
corresponding wheels generate signals (for example, pulse signals at every fine angular positional 
displacement) representing wheel speeds VRFF, VRFR, VLFF, VLFR, VRRF, VRRR, VLRF, and VLRR of 
the corresponding wheels and feed them to the car controller 1 . 

[0026] The accelerator sensor 17, the brake sensor 14, and the shift position switch 16 output signals 
respectively representing the depressed amount of a accelerator pedal (not shown), the depressed amount of a 
brake pedal 20, and a throwing range of the shift lever (not shown) (and a shift lever position in a range of 
engine-braking or the like), that is, a shift position. The steering-angle sensor 15 outputs a signal such as a 
steering angle delta t, representing the detected result of a steering angle of the steering wheel. The power 
sensor 9 of the battery 6 measures and outputs a voltage and/or a current of the battery 6, Each temperature 
sensor 18 measures and outputs a temperature of equipment such as an inverter. Each malfunction-detecting 
sensor 19 outputs a malfunction signal when a voltage and/or a current of each converter become equal to or 
smaller than a threshold. 

[0027] When being input into the car controller 1, each of outputs of these sensors is converted into data in a 
processable format by the car controller 1 . Using the converted data, the car controller 1 decides command 
values of a torque, the number of revolutions, a vehicle speed, and so forth, changes over a control method, 
and performs others. A system configuration for perfonriing a torque control will be now described by way of 
example. 

[0028] The motor controllers 2, 3, 4, and 5 equipped with respective micro-computers receive control 
commands from the car controller 1 via the transmission lines, process the control commands as needed, and 
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output the processed control commands to corresponding pairs of inverters 10 and 10', 11 and 11', 12 and 12', 
and 13 and 13'. In accordance with torque command values TRF, TLF, TRR, and TLR, the motor controllers 
2, 3, 4, and 5 control the corresponding pairs of inverters 10 and 10', 1 1 and 11', 12 and 12', and 13 and 13' so 
as to perform torque controls of corresponding pairs of motors 30 and 31, 32 and 33, 34 and 35, and 36 and 
37. All the torque command values provided to the motor controllers 2, 3, 4, and 5 are output from the car 
controller 1. Each of the inverters 10, 10', 11, 11', 12, 12', 13, and 13', respectively, for the motors 30, 31, 32, 
33, 34, 35, 36, and 37 is controlled on the basis of detected phase currents of the corresponding motor 
obtained from current sensors (not shown) or on the basis of estimated phase currents of the corresponding 
motor computed from an angular position of its rotor or the like. 

[0029] The wheel system suspended by the tandem wheel suspension includes a right-front front- wheel 
RFF40, a right-front rear-wheel RFR41, a left-front front-wheel LFF42, a left-front rear-wheel LFR43, a 
right-rear front-wheel RRF44, a right-rear rear-wheel RRR45, a left-rear front- wheel LRF46, and a left-rear 
rear-wheel LRR47 having the motors 30, 31, 32, 33, 34, 35, 36, and 37 respectively incorporated thereinto. 

[0030] The battery 6 serves as a driving power source to each motor, and its output is fed to the motors 30 
and 3 1 via the inverters 1 0 and 1 0', the motors 32 and 33 via the inverters 1 1 and 11 ', the motors 34 and 35 
via the inverters 12 and 12', the motors 36 and 37 via the inverters 13 and 13', respectively. Under the control 
of the motor controller 2 controlled by the car controller 1, the inverters 10 and 10' convert the output power 
of the battery 6 (in this figure, into a power of three-phase alternating current) and feed it to the 
corresponding motors 30 and 31 in order to control their torques, speeds, and so forth. The inverters 11, 11', 
12, 12', 13, and 13' operate likewise. 

[003 1] A brake system for putting brake on each of front and rear, right and left tandem wheels with both 
hydraulic and a regenerating brakes is used in Fig. 2 under the design policy of maintaining the safety of the 
car. 

[0032] More particularly, when the brake pedal 20 is depressed, a hydraulic pressure generated in a master 
cylinder 21 in accordance with the above depression acts on brake wheels BW60, BW61, BW62, BW63, 
BW64, BW65, BW66, and BW67 via respective wheel cylinders fixed to the corresponding wheels so as to 
provide brake torques to the wheels. 

[0033] On the other hand, a detection signal in accordance with a brake force (a hydraulic pressure of the 
master cylinder 21) FB detected by the brake sensor 14 is input into the car controller 1 over the transmission 
line R12 via a node N12, and the car controller 1 generates the torque command values TRF, TLF, TRR, and 
TLR for performing the regenerating brake in accordance with the foregoing detection signal. A command 
value in accordance with the control command such as a torque command value or a speed command value 
serves as a regeneration command value. 

[0034] Accordingly, a brake force distribution in the car shown in Fig. 2 increases in both the hydraulic brake 
and the regenerating brake as the brake force FB increases. As mentioned above, since a hydraulic system 
and a regeneration system are separated down from the brake sensor 14 and are also backed up by the 
transmission lines, even when any one of the hydraulic and regenerating brakes malfunctions, the other can 
save the car. 

[0035] In addition, since a hydraulic pump used for a TRC/ABS control is not installed in the hydraulic 
system and only a proportioning valve for making the front and rear distribution of the hydraulic brake force 
proper is installed, the structure of a hydraulic brake system becomes simple. One of the reasons for 
eliminating the hydraulic pump and the hydraulic device for performing the TRC/ABS control from the 
hydraulic system is the configuration of this embodiment characterized in that the running stability of the 
vehicle is controlled by utilizing controls of output torques of motors. 

[0036] The fail safe mechanism characterized by this invention includes the control-signal-use, alternative 
main transmission line CR forming a closed loop; the alternative transmission lines CR2, CR3, CR4, CR5, 
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CR10, CR1 1, CR12, and CR13 for connecting from the alternative main transmission line CR, respectively, 
to the motor controllers 2, 3, 4, and 5, the battery controller A, the battery charging controller B, the brake 
controller C, and the steering controller 22; the motor controllers 2, 3, 4, and 5; the battery controller A; the 
battery charging controller B; the brake controller C; the steering controller 22; the car controller 1 for 
performing an overall control; and the transmission lines for connecting each of the motor controllers, the 
battery controller A, the battery charging controller B, the brake controller C, and the steering controller 22 to 
the car controller 1 . 



(2) BASIC CONTROL OF CAR 



[0037] Fig. 7 is a flowchart of an operation sequence of the car controller according to the embodiment of the 
present invention. 

[0038] First, the car controller 1 detects a vehicle speed VS (Step SI). 

[0039] Although a variety of sequences for detecting the vehicle speed VS can be employed, an example 
sequence shown in Fig. 4 is preferably employed. In the following description, a sequence for detecting the 
vehicle speed VS is shown by a flowchart shown in Fig. 4. In this figure, the car controller 1 reads detected 
values V of the wheel speed sensors (SM) for a pair of two tandem-structured wheels (Step S30), and 
computes wheel angular-accelerations d omega /dt (Step S31). The following expression can be used for 
computing a wheel angular-acceleration: 
d omega /dt <- (1/R) x dV/dt 

where R is a radius of a wheel, and V and omega is respectively a wheel speed and a wheel angular-velocity 
of the wheel whose angular acceleration is to be computed. 

[0040] The car controller 1 compares the absolute values of the above-computed wheel angular-accelerations 
d omega /dt of the foregoing one pair with a predeterrnined threshold. When the absolute values of the pair of 
two wheels (i.e., all two wheels) exceed the predetermined threshold, the car controller 1 determines that a 
slip (SL) occurs; when the absolute value of one of the pair of wheels exceeds the threshold and that of the 
other wheel does not exceed it, the car controller 1 determines that no slip (SX) occurs and also holds the 
wheel speed V of the other wheel as a wheel speed of the pair; and when the absolute values of the wheel 
angular-accelerations d omega /dt of the pair of two wheels (i.e., all two wheels) do not exceed the 
predetermined threshold, the car controller 1 determines that no slip (SX) occurs and also holds the larger one 
of the wheel speeds as a wheel speed of the pair (Step S32). 

[0041] When the car controller 1 determines that no slip (SX) occurs at the pair of wheels, the wheel speed V 
of the wheels is added to a variable VS (Step S33). Meanwhile, when the car controller 1 determines that a 
slip occurs at the pair of wheels, since it is considered that a slip occurs or is likely to occur because the 
absolute values of the angular accelerations d omega /dt exceed the predetermined threshold, a variable NS 
for counting the number of pairs of wheels which are considered to slip or to be likely to slip (slipping 
wheels) is incremented by 1 (Step S34). 

[0042] Upon carrying out Step S33 or S34, the car controller 1 stores the location and the wheel speed V of 
the pair of wheels in a memory or the like (Step S35). The car controller 1 applies the sequence from Step 
S31 to S35 to all drive wheels including all tandem-structured wheels (Step S36). 

[0043] Upon determining whether each pair of all drive wheels are slipping wheels or non-slipping wheels, 
the car controller 1 determines whether the number NS of pairs of slipping wheels is equal to 4 or not, that is, 
whether all drive wheels slip or not (Step S37). Since all drive wheels do not usually slip or are likely to slip 
at the same time, the car controller 1 computes the vehicle speed VS by dividing the value VS accumulated in 
repeatedly carried out Step S33 by (4 - NS), that is, the number of pairs of non-slipping wheels (Step S3 8). 



file://C:\Documents and Settings\8024\My Documents\archive\patent downloads\EPOV3\JP2002... 1 0/1 5/2007 



JP2002186120 



Page 8 of 16 



[0044] Meanwhile, when the relationship NS = 4 holds, the car controller 1 searches which drive wheel has 
started lastly to slip by using the information stored when Step S35 was carried out (Step S39). 

[0045] The car controller 1 sets the wheel speed V maintained by the drive wheel just before starting to slip, 
which was found by the above search, that is, which has started lastly to slip, as the vehicle speed VS (Step 
S40). 

[0046] As described above, in this embodiment, the vehicle speed VS can be relatively accurately decided by 
computing the vehicle speed VS, in principle, only from the wheel speeds of non-slipping wheels, whereby a 
torque command value tentatively decided in a sequence, which will be mentioned later, becomes proper. 
Also, with the tandem suspension structure, all the eight wheels rarely slip or are almost unlikely to slip. 
Even when the above-mentioned state happens, since the average wheel speed maintained by the wheel, 
which has started lastly to slip, over a predetermined time period just before starting to slip is set as the 
vehicle speed VS, relatively reliable information can be used for tentatively deciding the torque command 
value. Upon carrying out Step S3 8 or S40, the operation of the car controller 1 returns to Step S2 shown in 
Fig. 7. 

[0047] In Fig. 7, upon detecting the vehicle speed VS, in order to assess the steering state, the car controller 1 
first determines whether the absolute value of the steering angle delta t is equal to or greater than a 
predetermined threshold or not (Step S2). When the steering angle exceeds the threshold and no slip occurs 
(Step SI 2), the car controller 1 performs a target-yaw-rate adaptive control or a target-slip-angle adaptive 
control (for example, a zero slip-angle control) (Step S3). 

[0048] For example, when the absolute value of the steering angle delta t detected by the steering-angle 
sensor 15 is equal to or greater than the predetermined threshold, that is, when it is determined that a driver is 
steering the car, the car controller 1 performs the target-yaw-rate adaptive control or the target-slip-angle 
adaptive control in order to prevent or suppress the driving instability of the vehicle caused by the steering. 

[0049] An example sequence of the target-yaw-rate adaptive control or the target-slip-angle adaptive control 
is shown in Fig. 5. 

[0050] In a flow shown in Fig. 5, in accordance with an ON- or OFF-state of the accelerator determined on 
the basis of an output of the accelerator sensor 17, a shift position obtained by the shift position switch 16, a 
steering angle delta t provided by the steering-angle sensor 15, d delta t/dt which can be computed on the 
basis of the steering angle delta t, and so forth, the car controller 1 first selects a group of coupling 
coefficients (by using an experimental expression) (Step S50). 

[0051] Furthermore, the car controller 1 computes a wheel acceleration dV/dt of each wheel forming the 
tandem suspension structure and then computes a coefficient of road friction mu (by using another 
experimental expression) on the basis of the computed acceleration (Step S51). The car controller 1 decides a 
correction factor k of each wheel on the basis of the coefficient of road friction mu and the steering angle 
delta t and also by using the group of coupling coefficients selected in Step S50 (Step S52). 

[0052] When the accelerator is in an ON-state (Step S53), the car controller 1 tentatively decides a torque 
command value of each wheel, from a powering torque map, on the basis of its wheel speed V, an accelerator 
opening VA, and the shift position (Step S54). Also, when the accelerator is in an OFF-state (Step S53), the 
car controller 1 tentatively decides a torque command value of each wheel, from a regenerating torque map, 
on the basis of its wheel speed V, the brake force FB, and the shift position (Step S55). The powering torque 
map shows a characteristic of the number of revolutions vs. torque where both the torque and the number of 
revolutions are positive, and the regenerating torque map shows a characteristic of the number of revolutions 
vs. torque where the number of revolutions is positive and the torque is negative. These torque maps are 
experimentally obtained in advance. 

[0053] The car controller 1 decides a torque command value by multiplying the torque command value 
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tentatively decided in Step S54, or S55 by the correction factor decided in Step S52 (Step S56) and outputs 
the decided torque command value to the corresponding motor controller (Step S57). 

[0054] Accordingly, depending on methods for setting the group of coupling coefficients which are selected 
in Step S50 and the correction factors in Step S52, a torque command value in a range possible for 
performing the target-yaw-rate adaptive control or the target-slip-angle adaptive control can be in a 
regenerating region even when the accelerator is in an ON-state or can be in a powering region even when the 
accelerator is in an OFF-state. By performing the above-mentioned control, the running stability of the 
vehicle in steering is improved in this embodiment. 

[0055] Refer the disclosure in Japanese Unexamined Patent Application Publication No. 10-210604 with 
regard to the target-yaw-rate adaptive control and the target-slip-angle adaptive control. Meanwhile, a 
method for performing the running stability control by using a plurality of state variables which include a 
yaw rate acting on the vehicle and which demonstrate the moving state of the car instead of the target-yaw- 
rate adaptive control or the target-slip-angle adaptive control may be employed. 

[0056] Refer Japanese Unexamined Patent Application Publication No. 10-271613 with regard to this 
method. Upon completing the target-yaw-rate adaptive control or the target-slip-angle adaptive control, the 
operation of the car controller 1 returns to Fig. 7. 

[0057] The operation of the car controller 1 returns to Step SI so as to repeat itself. In Step S2 which is 
performed upon detecting the vehicle speed VS, when it is admitted that there is no need for performing the 
target-yaw-rate adaptive control or the target-slip-angle adaptive control, that is, when the absolute value of 
the steering angle is less than the threshold, in principle, the car controller 1 performs the sequence in 
association with an 8-WD control (Step S6). 

[0058] When starting this 8-WD control Step S6, the car controller 1 first performs a determining and 
classifying process about the number NS of pairs of slipping wheels, each pair corresponding to one pair of 
slipping wheels forming the tandem suspension structure, detected in the sequence for detecting the vehicle 
speed VS. 

[0059] In other words, when the number NS of pairs of the detected slipping wheels is equal to 4, that is, all 
the drive wheels slip or are likely to slip (Step S7) or when the number NS of pairs of the slipping wheels is 
3, that is, when only one pair of the driving wheels fonriing the tandem suspension structure do not slip or are 
unlikely to slip (Step S8), the operation of the car controller 1 advances to a TRC/ABS equivalent control 
(Step S9), as opposed to advancing to the 8-WD control (Step S6). 

[0060] Also, even when the number NS of pairs of the slipping wheel is 2, in other words, even when two 
pairs of the drive wheels forming the tandem suspension structure do not slip or are unlikely to slip (Step 
310), the above operation advances to the TRC/ABS equivalent control (Step S9) when both pairs of the 
detected slipping wheels lie together at the left or at the right of the car (Step SI 1). 

[0061] In addition, even when it is determined in the foregoing Step S2 that performing the target-yaw-rate 
adaptive control or the target-slip-angle adaptive control is likely necessary, the above operation advances 
also to the TRC/ABS equivalent control (Step S9) when the number NS of pairs of the slipping wheels is not 
zero, that is, when it is admitted that any one pair of the drive wheels forming the tandem suspension 
structure slip or are likely to slip (Step SI 2). 

[0062] An example sequence of the TRC/ABS equivalent control is shown in Fig. 6. 

[0063] In order to perform the TRC/ABS equivalent control, the car controller 1 first selects groups of 
coupling coefficients and control constants, and the like depending on whether the wheel speed V is high or 
low, whether the accelerator is in an ON-state or OFF-state, and so forth (Step S60). 
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[0064] The groups of coupling coefficients and control constants mentioned above are respectively a group of 
coefficients used for deciding a group of thresholds used for determining an angular acceleration, which will 
be mentioned later, and a group of constants used for deciding a feedback torque. The car controller 1 
tentatively decide a torque command value from the powering torque map in accordance with the wheel 
speed V, the accelerator opening VA and the shift position when it is determined in Step S61 that the 
accelerator is in an ON-state (Step S62) and from the regenerating torque map in accordance with the wheel 
speed V, the brake force FB and the shift position when it is determined in Step S61 that the accelerator is in 
an OFF-state (Step S63). 

[0065] Furthermore, when it is determined that the accelerator is in an ON-state or OFF-state in Step S61, the 
car controller 1 decides the group of thresholds, respectively, on the basis of the accelerator opening VA and 
the group of coupling coefficients selected in Step S60 (Step S64) or on the basis of the brake force FB and 
the group of coupling coefficients selected in Step S60 (Step S65). 

[0066] The car controller 1 classifies an angular acceleration d omega /dt of each wheel relative to the group 
of thresholds decided in Step S64 or S65 (Step S66). The car controller 1 decides feedback torques by using 
different computing expressions or the like on the basis of the classified results. For example, when the 
angular acceleration d omega /dt lies in a first, second, third, — , or n-th range, the car controller 1 decides the 
feedback torque of each wheel by performing a feedback torque process with a first computing expression 
(Step S67-1), with a second computing expression (Step S67-2), with a third computing expression (Step 
S67-3), — , or with a n-th computing expression (Step S67-n), respectively. 

[0067] Moreover, constants of the computing expressions used in Steps S67-1, S67-2, S67-3, — , S67-n are 
given by the group of control constants selected in Step 560. The car controller 1 decides torque command 
values by subtracting the corresponding feedback torques as decided above from the corresponding torque 
command values tentatively decided in Step S62 or S63 (Step S68) and outputs the decided torque command 
values to the corresponding motor controllers (Step S69). 

[0068] Since a torque acting on each drive wheel can be varied if needed by using the above-mentioned 
sequence, a function equivalent to the TRC/ABS control in a conventional engine-powered car can be 
achieved. Refer to the disclosures in Japanese Unexamined Patent Application Publications Nos. 8-1821 19 
and 10-210604 with regard to the TRC/ABS equivalent control. Upon completing the sequence shown in Fig. 
6, the operation of the car controller 1 advances to Step S4 shown in Fig. 7. 

[0069] When both the conditions for advancing to the target-yaw-rate adaptive control or the target-slip-angle 
adaptive control and to the TRC/ABS equivalent control are not satisfied, in other words, when the absolute 
value of the steering angle delta t is less than the corresponding threshold; when the number NS of pairs of 
slipping wheels forming the tandem suspension structure is 2 or less; and when neither both wheels at the left 
nor those at the right of the car are slipping wheels, the car controller 1 performs the sequence of the 8-WD 
control (Step S6). 

[0070] In order to perform this sequence, the car controller 1 first determines whether the number NS of pairs 
of the foregoing slipping wheels is 1 or not (Step SI 3). Since the number NS is equal to zero when traveling 
on the normal road, the operation of the car controller 1 advances to Step S14 and SI 5. In Step SI 4, the car 
controller 1 decides all drive wheels forming the tandem suspension structure as distribution wheels. The 
distribution wheel mentioned here means a drive wheel to which a torque output is actually distributed. In 
step SI 5, the car controller 1 sets distribution ratios of a torque output to the corresponding distribution 
wheels at normal values. For example, a distribution ratio equal to 1 is set to all drive wheels. The foregoing 
distribution ratios may vary in accordance with a load of the car or may be set at predetermined ratios which 
are different between front and rear wheels in accordance with the structure of the vehicle. 

[0071] Meanwhile, when it is determined that the number NS is equal to 1 in Step SI 3, or when it is 
determined that the conditions for advancing to the TRC/ABS equivalent control are not satisfied in Step 11, 
the car controller 1 decides wheels other than the pairs of slipping wheels as the distribution wheels (Step 
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[0072] Furthermore, in order to prevent a yaw moment about the center of gravity of the vehicle from acting 
on the vehicle when the torque is actually output, that is, in order to achieve a lateral balance of the vehicle, 
the car controller 1 adjusts a distribution ratio of each wheel (Step SI 7). 

[0073] For example, the distribution ratio of a pair of the drive wheels which are not selected as distribution 
wheels in Step SI 6, that is, a pair of the slipping wheels, is adjusted to be zero so as to prevent the pair of 
wheels from being provided with torque command values, and the distribution ratio of the pair of non- 
slipping wheels lying at either one of the right and left sides where the pair of slipping wheels lie is added by 
the distribution ratio corresponding to the torque output which would otherwise be distributed to the pair of 
slipping wheels. 

[0074] Upon performing Step S15 or SI 7, the car controller 1 tentatively decides a torque command value 
from the powering torque map in accordance with the vehicle speed VS, the accelerator opening VA, and the 
shift position when the accelerator is in an ON-state (Step SI 9) and from the regenerating torque map in 
accordance with the vehicle speed VS, the break force FB, and the shift position when the accelerator is in an 
OFF-state (Step S20). 

[0075] Upon performing Step S19 or S20, the car controller 1 adjusts the torque command value of each pair 
of wheels tentatively decided in Step S19 or S20 in accordance with the corresponding distribution ratio 
previously set or adjusted in Step SI 5 or SI 7 (for example, multiplying the tentatively decided value by the 
distribution ratio) so as to decide a torque command value of the pair of wheels (Step S21). 

[0076] The car controller 1 outputs the torque command values decided in Step S21 to the corresponding 
motor controllers (Step S22), and then the operation thereof advances to Step S4. 

[0077] Accordingly, in this embodiment, the control state of the car is changed over in accordance with the 
slipping state of each wheel forming the tandem suspension structure. First, two wheels forming the tandem 
suspension structure are regarded as one unit. When only one unit of four units of wheels slips, that is, when 
the relationship NS = 1 holds, the torque command value which would otherwise be output to these slipping 
wheels is output to the other drive wheels lying at the same side as the slipping wheels. Likewise, when the 
relationship NS = 2 holds and also one unit of slipping wheels lies at each of the right and left sides, a torque 
command value is output to a unit of non-slipping wheels remaining at each of the right and left sides. In 
addition, when the relationship NS = 2 holds and also both units of slipping wheels lie at the left (or right) 
side, the TRC/ABS equivalent control is performed. Furthermore, when the relationship NS = 3 or NS = 4 
holds, the TRC/ABS equivalent control is also performed. As described above, according to this 
embodiment, since the car controller 1 changes over or varies a control mode of each motor output or a 
torque distribution ratio of each wheel in accordance with the occurrence condition of slipping or the slipping 
tendency of the wheel, in particular, with the number of units of slipping wheels and the locations thereof, the 
8 -WD control and the TRC/ABS equivalent control suitable for use in an 8 wheel-drive electric car of an in- 
wheel motor type are realized, and the running stability of the vehicle can be maintained and improved. 



(3) FAIL SAFE MECHANISM 



[0078] Since the main electronic control unit is internally connected through the control-signal-use, 
alternative main transmission line CR as mentioned above, even when the transmission lines and the like 
malfunction, the electric control unit backs up the control system, thereby performing necessary controls as 
usual. 

[0079] A signal transmission system is formed by nodes (communication devices) installed at the car 
controller 1, the motor controllers 2, 3, 4, and 5, the battery controller A, the battery charging controller B, 
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the brake controller C, and the steering controller 22, all forming the electronic control unit as shown in Fig. 
3. The nodes (communication devices) are formed by a plurality of nodes Nl, N2, N3, N4, N5, N10, Nl 1, 
N12, andN13 respectively having self-node-ID storing means Nib, N2b, N3b, N4b, N5b, NlOb, Nl lb N12b, 
and N13b for storing corresponding self-node identifiers Nl, N2, N3, N4, N5, N10, Nl 1, N12, and N13; 
adjacent-node-ID storing means Nlc, N2c, N3c, N4c, N5c, NIOc, Nl lc N12c, and N13c for storing 
identifiers of corresponding adjacent nodes connected to the corresponding transmission lines and alternative 
transmission lines; and processing means Nla, N2a, N3a, N4a, N5a, NlOa, Nl la N12a, and N13a for 
processing corresponding route setting in accordance with messages sent to the corresponding nodes and are 
also formed by the transmission lines Rl, R2, R3, R4, R5, RIO, Rl 1, R12, and R13, the alternative 
transmission lines CR2, CR3, CR4, CR5, CR10, CR1 1, CR12, and CR13, and the control-signal-use, 
alternative main transmission line CR for connecting the above nodes so as to establish an bypass-route 
setting method by which a communication route is set so as to bypass a failed location. 

[0080] According to the foregoing bypass-route setting method, when there is no response to the polling 
between adjacent nodes through the transmission lines and the alternative transmission lines connected to the 
corresponding nodes, it is regarded that a communication failure is detected on the transmission lines or the 
alternative transmission lines between the two nodes; the node which detected the communication failure 
sends a search message s including its self-identifier and the identifier of the adjacent node connected to the 
transmission lines on which the communication failure was detected; the node which received the search 
message compares the identifier ID of the adjacent node in the search message with identifiers stored in its 
self-node ID storing means and its adjacent node ID storing means; and, when all the above comparisons do 
not result in a coincidence with each other, the node which received the search message relays the search 
message to other nodes, and when any one of the above comparisons results in a coincidence with each other, 
the node which received the search message sends back a response message r for setting a bypass-route to the 
node which detected the communication failure. 

[0081] Data including a message type such as a search message or a response message, an identifier (ID) of a 
receiving communication device, an identifier (ID) of a sending communication device, an identifier (ID) of a 
malfunction-related communication device, and a remaining line capacity is written in a control section of a 
sending signal frame of the search message s or the response message r, respectively. The malfunction- 
related communication device means a malmncuoning communication device or an adjacent communication 
device connected to a malfunctioning transmission line. 

[0082] When each node detects that a transmission line between the node Nl of the car controller 1 and the 
node Nn of the corresponding motor controller is established, the node sets its own motor controller and 
inverter in a standby mode. Upon receiving a control command via the transmission lines, the motor 
controller controls the corresponding inverter in accordance with the control command. 



[CASE (a)] 



[0083] An example case where a communication failure Bl occurs on the signal transmission line R2 
between the car controller 1 and the motor controller 2 will be described with reference to Figs. 2 and 3. 

[0084] In accordance with the polling between the node N2 and the adjacent node Nl via the transmission 
line and the alternative transmission line connected thereto, the node N2 detects that a communication failure 
occurs when no response comes from the opposing node. The processing means N2a of the node N2 sends 
data, which includes information that a message type is a search message s, an identifier of the sending 
communication device is N2, and an identifier of the malfunction-related communication device is Nl and 
which is written in a control section of the corresponding signal frame, to the node N13 or N3. 

(a-1) The setting of a bypass route via the node N3 will be first described. Upon receiving the search message 
s, with the processing means N3a, the node N3 reads the identifier Nl of the malfunction-related node from 
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the search message and compares the identifier Nl with the data N3 stored in the self-node-ID storage N3b 
and the data Nl, N2, and N10 stored in the adjacent-node-ID storage N3c. As a result of these comparisons, 
since the identifier Nl coincides with the data Nl stored in the adjacent-node-ID storage N3c, the node N3 
sends a response message r to the node N2 so to establish an alternative transmission line between the nodes 
N2 and Nl, that is, to connect the alternative transmission line CR2, the alternative main transmission line 
CR, the alternative transmission line CR3, the node N3, the transmission line R3, and the transmission line 
Rl in that order, and also sends a route setting signal to its own route change section, instructing for setting a 
bypass route to the node N2 via the node N3 in place of the communication route to the node N2 via the 
transmission line R2. 

The response message r is a sending signal including information that a message type is a response message, 
an identifier of the receiving node is N2, and an identifier of the sending node is N3, the information being 
written in a control section of the corresponding signal frame. 

Meanwhile, upon receiving the response message r, the node N2 reads information that the identifier of the 
sending communication device is N3; checks an opposing node to which a bypass route is to be set on the 
basis of this information; and sends a route setting signal to its own route changing section, instructing for 
setting a bypass route to the node N3 in a similar fashion to that in the above-mentioned embodiment. 
(a-2) The setting of a bypass route via the node N13 will be described. 

In a similar sequence to that described in the above-mentioned (a-1), a bypass route connecting the 
alternative transmission line CR2, the alternative main transmission line CR, the alternative transmission line 
CR13, the node N13, the transmission line R13, and the transmission line Rl in that order is formed. 

The bypass routes in accordance with the foregoing route setting signals are set. 



[CASE (b)] 



[0085] Another example case where the communication failure Bl occurs on the signal transmission line R2 
between the car controller 1 and the motor controller 2 and another communication failure B2 occurs on the 
alternative main transmission line CR will be described with reference to Figs. 2 and 3. 

[0086] In this case, only the bypass route described in the above-mentioned (a-2) can be set, while the bypass 
route described in the above-mentioned (a-1) cannot be set. 



[CASE (c)] 



[0087] Another example case where the communication failure Bl occurs on the signal transmission line R2 
between the car controller 1 and the motor controller 2 and the communication failure B2 and another 
communication failure B3 occur on the alternative main transmission line CR will be described with 
reference to Figs. 2 and 3. 

[0088] In this case, since there was no response to the polling in a predetermined time period, the node N2 
detects the fact that the node N2 has lost all transmission lines to the car controller 1 due to the occurrences 
of the communication failures Bl, B2, and B3, and hence changes the mode of the motor controller 2 from a 
standby mode to a stop mode so as to stop the inverters 10 and 10'. 

[0089] The car controller 1 detects the fact that there is no response from the node N2 in a predetermined 
time period, disconnects the node N2 from the transmission lines, and then controls the remaining motor 
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controllers by backing up them via the remaining nodes. 

[0090] A bypass route between the car controller 1 and each of the controllers 2, 3, 4, 5, 10, 11, 12, and 13 is 
set in a similar fashion to that in the above mentioned embodiment. 

[0091] As described above in detail, the present invention offers the following advantages. 

(1) In an electric car of a type in which each drive wheel is independently driven, employing an electronic 
control for improving its running stability, having a wheel system suspended by a tandem wheel suspension, 
and equipped with an in-wheel drive system in which electronically controlled motors are incorporated into 
all wheels, even when a certain electronic control system malfunctions the car can keeps its control operation 
while maintaining its control functions by setting a bypass route. 

(2) Since a fail safe mechanism is incorporated into an electronic control system, a stable car control can be 
performed. More particularly, in an electric car of a type in which each drive wheel is independently driven, 
having a wheel system suspended by a tandem wheel suspension and equipped with an in-wheel drive system 
in which electronically controlled motors are incorporated into all wheels, since a control for improving the 
running stability of the car is employed, a load on each wheel can be reduced and a TRC or ABS equivalent 
control commensurate with the reduction in load can be performed, thereby leading to a reduced risk of 
slipping and the like and improving the running stability. Also, since the electronic control system is 
constructed such that an output torque value is directed to each motor after the output torque values are 
adjusted so as to prevent a new yaw moment from acting on the vehicle when at least one pair of non- 
slipping wheels exist at each of the right and left of the vehicle, a 8-WD system is achieved while preventing 
a yaw moment from occurring and a reliable running-stability control under slipping is achieved. 

(3) Since a fail safe mechanism is incorporated into an electronic control system, a stable car control can be 
performed. More particularly, in an electric car of a type in which each drive wheel is independently driven, 
having a wheel system suspended by a tandem wheel suspension and equipped with an in-wheel drive system 
in which electronically controlled motors are incorporated into all wheels, a control for improving the 
running stability of the car is employed, thereby leading to a reduced risk of slipping and the like and 
improving the running stability. Also, since the electronic control system is constructed such that an output 
torque value is directed to each motor after the output torque value is adjusted in accordance with the slipping 
state of the corresponding slipping wheel when no pair of non-slipping wheels exist at each of the right and 
left of the vehicle, a TRC/ ABS equivalent control is achieved without a member for operating a pressure of a 
brake fluid, and also since the TRC/ ABS equivalent control operates under appropriate circumstances, a 
reliable running-stability control under slipping is achieved. 



Industrial Applicability 



[0092] Since a control device of an electric car according to the present invention performs an accurate 
control between controllers fixed to corresponding electric motors, it is especially suitable as a control device 
of that which does not emit an exhaust gas affecting on global warming. 

Data supplied from the esp@cenet database - Worldwide 
Claims of corresponding document: EP1344676 { Translate this text ] 



1. A control device of an electric car including a plurality of driving wheels, each having a drive motor fixed 
thereto, comprising: 

a plurality of speed control devices, each fixed to the corresponding drive motor for accelerating or 
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decelerating the corresponding driving wheel in accordance with an external electrical signal; and a main 
control device having functions of sending a control signal, to each of the speed control devices, for 
performing an acceleration or deceleration in accordance with a command from a driver or at least one of on- 
board sensors, and also receiving a control signal including information of an operating state of each of the 
drive motors and the speed control devices. 



2. The control device of an electric car according to Claim 1, wherein a voltage of a battery, a current fed 
from the battery, and a battery temperature are included as sensor signals which are input into the main 
control device. 

3. The control device of an electric car according to Claim 1, wherein a steering-angle of a steering wheel is 
included as a sensor signal which is input into the main control device. 

4. The control device of an electric car according to Claim 1, wherein a signal indicating that a battery is 
being recharged from a battery charger is included as a sensor signal which is input into the main control 
device. 

5. The control device of an electric car according to Claim 1, wherein signals representing a brake command 
value from a brake controller and a hydraulic pressure of a master cylinder are included as sensor signals 
which are input into the main control device. 

6. The control device of an electric car according to Claim 1, wherein a steering-angle signal of a steering 
wheel is included as a control signal sent from the main control device. 

7. A control device of an electric car, comprising fail safe means for signal transmission lines, wherein a 
bypass route is established such that a node detecting a communication failure in an electronic control system 
of the car sends a search message for searching a transmission route and another node which is able to 
establish the transmission route sends back a response message. 

8. The control device of an electric car according to Claim 7, wherein each of the nodes comprises self-node- 
ID storing means for storing its own node identifier, adjacent-node-ID storing means for storing identifiers of 
adjacent nodes connected to the transmission route, and processing means for processing route setting on the 
basis of a message sent to the node. 

9. The control device of an electric car according to Claim 8, wherein the node is provided at each of a car 
controller and motor controllers, each provided at a pair of wheels. 

10. The control device of an electric car according to Claim 8, wherein the node is provided at each of a 
battery controller, a steering controller, a brake controller, and a battery charging controller. 

11. The control device of an electric car according to Claim 9, wherein the car controller and the motor 
controllers, each provided at a pair of wheels, control corresponding power converters in accordance with 
control signals received via the corresponding nodes. 

12. The control device of an electric car according to Claim 9 or 10, wherein the bypass route is established 
by a control-signal-use, alternative main transmission line forming a closed loop and alternative transmission 
lines connecting the alternative main transmission line and the motor controllers. 

13. The control device of an electric car according to Claim 12, wherein, when a certain node detects that all 
communication lines and bypass routes to the car controller malfunction, the node stops an operation of the 
corresponding motor controller, and the car controller detects that there is no response from the certain node 
and separates the motor controller of the certain node from its control objects. 
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i. arcommxn. zdmjmfrzmwznmmM 
mmm. mmstMm. 

[0005] mmcommngikmxvm^tzzft 

it. V&fcXgftmimX* Wifcf-bvi?-, IMS* 

[0006] wxur, 5Ps*t= i -j-cafPirsE^a^s 

ft Mvt H4 WlStf S ftT n h . Z C07Z-S: izffi ft $ ft 
7°n 7' 7 A fc£r*v * M«S!i(|{ti^«»|ffll Srtf 5 2o 

[0 0 07] UpU ^m^yXf^i^^zWz 

[ o o o 8 ] gfcwmpiWijinfcfiT^s i -5 t^aco 

7b. JM£SJ»^-7 WW^ft4„ Cft^fM« 

[0009] &£«)*Pife:*5Vvt{±, ^ft^lJISP-- 
•y Mif f S^yXf J: ^CB«§<1, ix> 

[ o o i o 3 mz. mmmmmmmmmmizm. 

tmmmm&MfflmmizT?-t/^y)i>frt>cr>w% 
m^m-timmi>imx'b&. ttz. mmmm 

MMifiMMzmbtib^Xh o X , 
*Mff£iI£i3 l^^t-tl.. ZirtX. Z<7)±o 

•mm m. xn . +*»i«a t tux o wt ^ 

WfiftMxxwtz. 
[00 11] 

m^mxn. *ti? -ivmrnm^^m Ms* 
[0012] *%m*. jja«at«»r. -eft-eft^ 

mkb.\ ^-tixfr<7)iSmizyF®&)<£. t fc k « fcSIU 
[00 13] 



ii«B*»^-f sfc«>^s] *n»H^i s jjbbws: 

Z'tllZ 1 ffl-foOffi»fflt-^-*<]R 0 #(t hflX 

[0014] c 2 ] ±ie c n fBi^«^g»m«isw 
tlx. tmnwt. mmm^^^ti^m^.. mm 

H&attLftUfili&tLlz k twat-f 4 . 

[0015] c 3 ] ±is c n mmcommmmmm 
mmiza^x . miwrnmrnzAJitz* y*r-m 
t ix. xfr y yfcomtifttf-tttii i t ^at 

[ooi6] c 4 ] ±ie c n K*fc>**ieiwte*.i» 

[0017] c 5 3 ±te c n e«(o«AsiwoMff 
ustfc^T . mii±mwmwizAj]th*yy~im 
t ix. yu~^mm^yu~m^max^ 
z?-isv yy-cDimzm-*: yvsttii zt* 
mwtktz* 

[0018] C 6 ) IMS. C 13 IB»cO«^g»$W$iJUP 
SHEKiJV , HuiB±$TOB#> ^Ji^ft4 »J»fi# fc 

ut, xrTvyrnmmifiisttL&zkimk 

[0019] C 7 3 ±IB C n ld»^«^@i)$ffl$iJUP 

mwt,zti\^x. c p s^>-9--tffi&]tffg*^Bwwfu 

HS:iE«ltS"J 0 tfi L . yt- 1 J: o TtJlB 

* « mmmz x^xmsmk mmcommmm 

[0020] c 8 ] w*<Dm^mM3k\zmm<mm 

zwm Lx^mmmmiimmmy * ^ 
[0021] c 9 3 ±ib c s 3 iea^m^s»*«©jfP 

-T4 ay- H I DIBIi^St . UiESSaKcJSaSftT 

^zms-mmiftzmm&ims-v i dibis 



!(4) 002-186120 (P2002-186120A) 



¥&k s huIB/— VtmbtlX < h* 

iBiMJff a awf at *>&«jats*u i k i 

[0022] C 1 0 : JJE C 9 3 £»W*ailW*)iM 

aamttsv^, flay-m, mamas j:t*&* 

«kf 4. 

[0023] C 1 1 ) ±IB C 9 3 lSi50«mS»S^$iJ 

7v-*$w. i&mmtmbtix^ 

[0024] C 1 2 ] ±fE C 1 0 ) §mffMSH&M&to 
[00 2 5] C 1 3 ] ±IE C 1 0 ] X(4 C 1 U IBtKO 

[0026] c 1 4 ] ±ib c 1 3 ] iett^nmsa**) 

[00 27] 

^-^^x^yy^yx^mfi^Mm^i^l, 6 

%*a±.<7)mmm # l . #ie»«5£ -f >- * >r -/ps f 5 

[00 28] *HBHo^(±*^(W«b.- y hS-fll** 
$[J«3WI>7x-;R^ 7^St* "3 , *0)%<?ffl 

wmi 4 vnBtt jgffitffliirtg t * & . 

( 1 ) yXfAll 

II 1 {4*lfiH^|IStM&^-f tg^gi(i¥« v^rAffiiS 
ETC**, 

[00 29] ^BHteiSWCtf, HSftHWe^^VTA 
5(43: < , fr*fc»4ftW*ll3fi«)»3& t ^yf*AsI?-f-A' 

[0030] ;<oiim»&tt4«mii», 4 y 



[0031] zc7>£omi£i-&zkiz£<9, &<m% 

ft) XliABS««fcfTV\ X'J 7 7f^^jT< U * 

rtl±8*4 £ k a*C* 4 . 
[0032] #t-?(4. ESt ;WX%s<9#8 

BSta tZayrt-? x-h 0 , ; vuxco t 

[ 0 0 3 3 ] ur. mmm^x'^mt^ yx-w 

[0034] 1(4. v>f ?D3ytT A -^^ 

»*l*>4»iOlineSJfflJ^{4SiMBSRl. R2. R3. 
R4, R5, RIO, R 1 1 , R12, R 1 3 . "SMB. 
m§CR2, CR3, C R 4 , CR5, CR10, CR 
11, C R 1 2 , C R 1 3*Si(/$ijMI^fflii0#ltfE 
53WCR*rtLT#*-*IWW»2. 3, 4i54^'5. 

ryy^nwfp»2 2^a*s*i4. 

[ 0 0 3 5 3 *W$IJ» 1 14, 3 0,3 

1, 32, 33, 34, 35, 36, 3 7«ffl*h/^ 

<nm. mmsm. mem. m&3y#-*yh 
xf7 y y mm* * <m<nmm*& o m? mm^.- »/ 

h(ECU)j;'5 ; 5r^ fjfBH^^ff ') fcft<^!PM3"? 
(4. linEtiB-fey-9-5 0, 5 1, 52, 53, 54, 5 

5, 5 6fc4i/5 7. A'.yrywtstj£e-tsae»aj« 

15, ^7FW^<7)^7F^^ g y^^ai-«»>'7 

T7-t)irtyvn. ^wfjas ■ s«sjaa^&« 
ftTWSJ^y-y- 1 8 , ^mts^«Effl ■ «?ifi*?« 

4 0ffiTLJtik#&^Eti1-4M^^>"y-l 9W^ 

[0036] ^-WWptfftttfenTV^WIsfiB-by-t 
(MiKUV^N") 50, 51, 52. 53. 54, 5 
5, 56fc4t/57(4, ^iX-efL^*lfec7)*|fe33EVRF 
F, VRFR, VLFF, VLFR, VRRF, VRR 
R, VLRFfc4t/VLRR^-Tft-f (I9j;t(f»/Jvft 

[003 7] 79*>\rty*l 7(4, 7?*.)WtflV 
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(H5W) rtm*&***>iitm** 7U-*-t> 
tM4{4, 7'V-^^2 0£7)^a^*&^tfi-^ 
Sr. y7b*-yy 3 yx>f 7f 16il 5^7 hWC- 

(EWW) ^SA^y^' Wxy^yyu—^u-y 
i^TliSf^y^W-cOi^ hW^fif) -T^io^ 
^7h7tfy'y g y£^-ffl^£, fJvWlift&Stf*. 
fl^y-fl 5i4, AyhVKOJSftttaswliSSr^i-ffi 

SWrt*. zSJg^yn 8(4. ■fyA-^^BflS 
*£«l£LTifcfr$-*. Mlft^y^l 9(4, 4V* 

[00 383 vtftfcia-fey-tf-coiijfltt. <,vf*U>. 

mmmr-^m^x. Y)v?m. wmm&£ 
mi. 

[0 0 39] &^-mm2, 3,4, 514, 

mmftLXAJjixm%!mzi. 4v*—?\ 

0, 10', 11, 11', 12, 12', 13, 1 

fl! 3 tt h ;P ? fc^T L F t]6 I X , t - * 4 (4 b 

TLRfcJGtT, **lW«W4'f y^'-? 10,1 
0 ' , 11, 11', 12, 12', 13, 1 3 ' fcW 
fflILT.^-^30, 3 1, 32, 33, 34, 3 5, 
3 6, 3 7£h/^flJfir$-$. t-?$iJWiP2. 3, 4 

frh&jjZtli*. &£~93 0, 3 1, 3 2, 3 3, 3 
4, 3 5. 3 6, 3 7fc$«-Mi"WlO. 1 
0 ' , 11, 11', 12, 12', 13, 13' MM 
«li , Mtn >*8E-fe - 

[0040]? yfA*-f W^^yy a >T'3d# 
SfLSWft^tt, £f«f|RFF4 0, £ffi«1$RR 
FR4 1 , 7£fu^fyftL F F 4 2 , SfrSPaiSL F R4 
3, £f^1ijf|RRF4 4, £«a58MftRRR4 5, £ 
aa5^*LRF4 6t5j:W£«aSIMftLRR4 7fc, * 
tlWE:-*3 0, 3 1s 32. 33, 34, 35, 3 
6£J:y'3 7;We*&4iVCH&. 

[004 1]A 7 f)J 6i±#^-^^Olgi)1|*tt^!g 
T"$>D, *<OHtfjli-fW?-*10, 10' 
*3 0. 3 It, l.ll' fctfLt-* 

3 2, 3 3t, 2, 12'£tf-L*-?3 



4, 3 5fc, HT-f^l3, 13' £^L^- 
*3 6. 3 7t, **l-Wl*&tt&*lTV^. 4yA'-? 
10, 1 0 ' (4, $M$iJ«fl? 1 £ffl«§*l4*-*IM1ip 
S2C0f6iJ«fc?)t,fct. A' 7 f'J 6^735:^-^3 0, 

*11. 11', 12, 12' , 13, 13' t|3I«,t 
[ 0 0 4 2 ] M 1 T14, £ h IS If ".frit t J; 

0 . 9 yr^mm^mimE&um^Mtizxm 

[0043] -t*b*> . fV~^^f)V2 0 jffittlh 

tf-LT7'V-^;Mn-BW6 0, BW6 1, BW6 2, 
BW63, BW64, BW65, BW66i>4t/BW6 

nzmi. mmzmmh>i7m5-ztiz>. 

[0044] mUX. 7'V-df-fey-9-l 4 fcJBVVtflJWi 
§ft£7V-3-7J (-7X9^Vy9'2 1comE) FBt 
jCt^ttift^V- KN 1 2 fcrt-UHSSBfc J: 0* 
flSHSPS 1 fcAfl Sfu m»J» 1 tiliTiEttajfl-tt 
m^X®^Zfrfrhy)V7^TRV , TLF, TR 

[0045]^T, Hl«»Plfc*J*«IWWjK# 
(4 . 7V-^jJ F B flflfcfctff ofaffll±;K#tf 

1 4 mmMizhizimmzx 77 

[0046] Kt, ?fii±^t}i^>-r^iStt^tLTi> 
izihnm sk- x 3 - y ^ svu7'^tt 4. ^4 ^ 

<7)J,3t, t-^1 2FR, 12FL, 1 2 RRSI/1 
2 RLc7)ffi7J LT^TS?ett©Jffll& 

?? a t v ^ *mm&Bcom®.b'mmzh h . 

i o o 4 7 ] *%>mmmt%i y^iv^-ymm 

a, ^-7-?>«fi!cti>$ijfPfi^ffla[gMfEiiS«c r 

t , d*Si@»Rfi3i&»C R«x5>fr&-^iW«a52 , 
3. 4, 5, ««IJ»A. 5t«$IJ»B, 7'V-dfSIJ 
WUC , XxT 'J y^"$iJ«gB 2 2 ^S«E$ii6if 
S&CR2, CR3, CR4, CR5, CR10, CR1 

1. CR12, CR1 3b. # J E-^*!I«W2. 3, 
4,5. ««l)ffll^A. 5E«$lJifl^B. 7V-^$IJ» 

C . x^T V >m<m 2 2 b , ^f*0$iJSJ^ff 3 *w 
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2 tmmm 1 1 mmtimnt n>t>ms&ix 

a. 

( 2 ) wRvmmm 

m 6 te^mcommmz^timm^Mft * ji 

[0048] $B8W1H, £-fi|f«lVScDf$aj£ 

^Rf-rs (xf77sn . 
[0049] *ttavs0>8iaj#j«fc L-aiat*^* 

*JI£»ffliri><W'#S U>. JJlTs *ttSSVS£8lifJ 

2ftfetC 1-b.y b fc UT*lfta-by-9-SMW«aj«VS: 
(*T-y7S3 0> , -e«*^ftJ[iaSda) / 

dtsrsarta (xf7-/3 1 ) . mmm^mn 

itfc LTti, tfW)3S 

da/dt«- ( 1/R) ■ d V/dt 

[00 50] msMffla! l (± , ; <o J: o lz L,T*K>fc* 

warn* d co/ d t w»»«3Wjf5g<oiMis±i!g->T 

2»ftfc t (gtfefc t ) MMJlOKda/d toffifcfffi 
«t£±El o T l *4 fc « ti* y * 7 ( S L) fc flg 

u i*7h^rtiiw«g[t±ig-3rv^*»fc3i*i 
t s fc fttBMi* ±m te^-iw&m v * -ewr », h 

Vlfm&tlXmi, l*'yhcDrt2fftfci, (£f&fc 
t> ) «aaM»Kd o>/d t WfWffitfBHIfcillteSr 
v>tl(^xy 7 7(sx) fclHBTfSfcafc**^ 

7°S3 2) . 

[ o o 5 n *(o i 7 h^mntov ^m. y » r 

(SX) kfl£L£fc#(i, £ttVS(Cta*ft*>*tt 
MV^«®i-§ (XT77S33) . f»lt7 

d o>/ d t co*e**ffijmS<OBBffi*-hEI -?T V >S <0T* 

LT^Sfc&3rt£fc#T£ vrxii^o 
ffiiflj^tTv^t^^smft uy "/th) oflg 

bStf* (Xf--y7°S34) . 

[0 0 5 2]$M*IJW1«±. Xr-y7"S3 3XtiS3 

4 &nff Lfca, *<& i -fe v b co^ftcofflaai/mKar 
v^rtisrrs^*y^fciE«rt-4 (xt77S3 5) . 

*PJ$lJfflSS 1 Xf77S 31-S35 t=3W)>4^« 
-PWCSSfftS (Xf7 7'S 3 6 ) . 



[0053] i li, zniot Lx-kxm 

vmz-o^xx y 7 rua^tifc y 7 tiw*>« 

?f frt&fc^T WMPW*:* y 7° LT V* £ 5 

■^flrv^twjet-* (xf7/s37) . mmt. & 
xmmmmmzx y v7m*mm*uti% 

v^fc*. *M$iJMl(i, x-rv7*S3 3«»i5igLSS 
tf t J: 0 V S fcSWS flfcffiS: 4 - N S-t£;bfc#* 'J 
v7^«lT^tit(:j;0, *fcjgVS£JS{Bt 
£ (Xf77'S38) . 

[00541 IC, NS = 4jMft£LTVi5i:*lctt. 
JltfctJV^T^f- v7*S 3 5 fcSlfT LfcRfcEttLfcfflf 
UteffflLT. fiat* 'J 7 7L^^Il^t'(7)$ 
le-CJiSW^Sr-t-^-rs (XT77S39) . 

[0055] Mmmmm 1 (i. :w-f<oBS»as 

avSfcLTfflV^dfcfc'tS (Xf77S40) . 
[0056] ZcoX o t. *SBWBIiK:tJV^Ttt. JB£»J 
k UTfM 'J -y 7lftO*fftji^!6»fc*ftjav S 
6 i 1 1 «k 0 . HftiiV S *JtRWjE«fc9i^t& i fc 

T^'x y 7 7-X}«c7)#?i*]£^-?- i fc liffi^T aft&tf 
®kv^ik^l»^\ *«k*Kfc, Mt:x'j7 7' 
UttfcfcW**^ 'J -y 7*L*W>*l»B*»feJJf3@WBrtfc 

C0«£^^W^S i t ^T*# S.Xf77S3 8X(± 
S 4 0 Slff^ii . mM#JWH5 1 OiWIi . 0 6 OXt 7 
7S2HMI-0 

[0 0 57] H6lC^V^T(i. mftavstwaiLfc 

Ztl& (Xf77S2) . iTOTsMJ^M^ 

T\ xy 7/^i>t # (xf7/s 12), mpsra 

3) . 

[0058] mtf. ^ft-b^ 1 5T$tti£ftl>ftfeft 

[0 0 59 3 @S3-W-< hji^JWJbMB^t-^Dft 
[0060] 04^-f 70-fcfcVvCii, m»J» 
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i6KT4ife*i*^7hdf^a>, mn-tyy-] 5 
£S#iiytn4 (xf-yrsso) . 

[006 1] HlWiM 1 (i. It, ? >tA.V-XK> 

I*it«^S«HifSWfl8R/z («IM=S"?<3!e) 

Ut77°S 5 1). mM$lJ»l Ji, 
S^aV'ffift t , ^OXf 7 7"S 5 0 ICTS 

S (Xf'/rS5 2) . 

[0 0 6 2] Ui s 7?-fe;u#*yLT^4 

b%m (Xr-y7"S5 3) , WKgV. r?*;« 

4) . 4fcT^*A***7LTV^*k*fctt (Xr 7 7° 
S53), JpfilMV, 7'V-dr^]FB&t»7h^i>V 

f&^*fiW£tS (Xf7rS5 5). 
7°{i0tK»$£> : ' b /U? ^fcEOfRWtfcftfit-^w 

*K. 

[0 0 6 3] mmmut. ^f7rs54xiis5 

5 fcT Lfc YWmWr v 7° S 5 2 {CT&£ 

-^MfMWctH*-** Ux77°S 57). 
[0 0 64] flh>T, XT7 7°S5 0£?iMtlW#lk& 

[ o o 6 5 ] Mi^SW^@f«^ 
DftJKS^0JfPtlLT(i, 0-2 1 0604 

[0 0 66] ZCD^mimiXte. Wffl¥10-2 7 1 

6 1 3^mm^titz^\ asa-w hm&m 



[0067] %mm® i i±. xf7/s i tMOi-ft 

XT77S 2^0T. S«3«-M hS^Jffl^Bl 

Wilt JSffJfc LT8WD$iJfPt^S^Ji^^fft 
S (XT-/7S6) . 

[0 0 68] <Pffl9WfSlH:, C:c08WDIW«ttf 7 7° 
^HfCttaj L£?y Wfx^y is g y«3rce>«6 

[0069] tttbt>. mti&tlUZV 77S»«N 
s # a \,zm I V ^ S -ffcfc^T ^MI^'X y 7 7°£ 
fcli*^W*jj*LTV*fc* (7f7/S7)^ x 
'J 7 7°fiw« N S # 3 L o b * -t=5r^*>x y 7 7° 

3S«0S!iMfe*« HS ( 1 -fc 7 h ) (Xf77 
S8) *WJffllg|51Wi!)^ii8WD$iJffl (7f7 
7° S 6 ) fii* <TRC/AB S ffl^flJWcSW* 
(Xr77°S9) . 

[0070]4fc,X'J v7lft^)«RN S#2K«LH 
KXT77S10) T'fcoTt, HHiSilfcXU 77° 

mmz&m^x-him^mzm^mx-hi 

«^Uf»rSll)tll, TRC/ABSffia» 
^bWfftl Ut7 7°S9) . 
[007 1 ] HtC, fr^OXx77°S2tfcV^aS3 

* & «JBTft * fc ¥'JS $ <i?t t % X% X t . x y 
cr>m\^ LX\^b W>t>tih b S ttt ( xf 7 rs 

12) . ^JiOTRC/ABSfflSSIJW^fcK^ttS 
(Xf77S9) . 

[0072] TRC/AB SfflSfflffl^lto-flfcE 
[0 0 73] TRC/KKSWmmmith^l 

SiScP^^StR^^. (Xf77S60) . 

[0074] ii-cv^te^flakSRi, mcommsi 
mfet,zmi-zi^mwz&<xL-f&tzMzmtm 
nswmitx'h o . vm&mt* 7a-y>^9Y)v? 
mittmmmiimnMsxhz. mmm 

i(i, xt77°S6 lttsv^Ts r^-fe^^-yLTv^ 

yy g y fcjs t7jfif h v 7 7> <?, ( xf 7 7°s 6 
2) , T?-ti\sm7ix^&b$m. w$mv. y 
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vT»$> (Xtv7S63) , hrt>?»*S««J&t 
I. 

[0075] m*Wm3 8{S, 3Et, ^f77S 6 1 

WKV AMXf7 7"S 6 0 CT»WLfctS£flaMfffc 
tS^#BKISP&»£ti. (XT77S64) . 4fc, 

r-^^ivifi^y Lx^h t # tii, fv-^-h f b t x 

T 7 7° S 6 0 lift Ltg^Mlf fc , Hfl 

UT77°S6 5) . 
[00 76] WffltmW*. XT77S64XIJS6 
5CT&£UcL#iMIS£»iLT. 
mda/dtWm+i (Xf77'S66) . ffift 

iSg d co/ d t #fS 1 oKHfcKt* i: # fcU4» 1 
SKCi674-^y? Wi^SSt!UI£ Ut77° 
S 6 7 - 1 ) , JB 2 OKHfc «t 4 b S (cli» 2 
^tas-?< 7 -f - FA' 7 ? M^Ml^ (Xf'yT- 

5 6 7 - 2 ) , ft 3 <A«fflt*t* i: S fcUiS 3 tf» 
^,£1,7^-^7? (Xf 77°S 

6 7-3) . ■■■Xnmtmtmt&ktMiSlinamt. 
Sfc*-*< 7 4 - H a' 7 ? b yp^gisajias ( Xt 7 7" 
S 6 7 - n ) fc X 1 fc. *«IH5(C-t«liBgftaffl 
Kdffl/dt <o«t*«SHt=Kfcfci(W*fc'r 7 -f - h* 

[0 0 7 7] SIC. XT77S6 7- 1 , S6 7-2, 
S6 7-3, • • • Xt y7"S6 7-n(Cj6»*»6aWia: 
+<7)S£ft(2. Xf'v7S 6 0 CTSflLfcfHWiaKfffc: 
a^ifct-f*. *M$ragPl(i, i»J:3tLTttS 
L/c7 -f — FVS'-y ? & . Xr'y7°S6 2X(iS6 
3 fcTfiWgU: h/l^ftfrft&^SW* £ t fc J: 0 h 

^amMtweL (xf77S68) . nswrwi/ 

S69) . 

[0078] zokozmmmmt&zbizxix. 
mmwzm-tz v>v? zmmm^h z. t vx 

#. fefcry^VWCtJftiTRC/ABSWftUcffi 
StS«t^HSt4it^T^I». TRC/A 
B Sffl^lJWCWLTfi. #BB¥8 - 1 8 2 1 1 

W 1 0-2 1 060 4-9£*£ J: *H>i*£# 

gp 1 ^ijfftil36 t^txr 77° S 4 \,zWft-$h . 
[0079] Wit!l»3PHi. S«3- W MteSOSP 

nm s aw-*, o ft sm^-^jw^o^^ rc/a 
b smmm^m^m^-rnm±i^b # . 

•f . * yfAtX^yy g VflljlOX 'J 77l«N 
S ( -b 7 h ft ) # 2 JUT-C* o f . A^M'J^) 2 fflco* 

mxitmt?) 2 amb^ ^ t x y 7 na t * -> t 



*±WSrV*4:**C, 8WD0JfP Uf77°S6) 

[0080] ^<dhc. mmvmui. t-f. mx 

U •yTttOfflRN SUfi 1 T»4*»S36»tfli&t6 (Xr 

7 7-s i3)„ m®(Dmmxn. Ns---ox-hico 

X\ fSIWl mmiXT'vTS 1 40S 1 5C 
#frt«>. Xf 77S 1 4T1i. m^fiffllgKlii, ?y 

a? 1 {±. &mftmzft-t& aj^<os^cojta*a 

[008 1 ] 3St, Xf77S 1 3C*iVVtNS=l"C 
ftSkflJgLfck*^. XT77S1 lfctJV^TTRC 
/ABSffl SIpJfflKWi^fefrj&sj&t t T V fc ¥HS 

snfc fc * . *isfiH«» 1 x u 7 7«w^^*n& 

iB^ftt LTifcetS Uf77S16). 

[0082] sc. mmzv>i9i&j)itzb*fcm 

77S 17), 

[0083] tfiitr, 77-s 1 6 izts^xmmt 
•mzm^tzm»m%bt>x 0 yrmz^xa 
hiw^tf^tbtiK^xmttim&o b l. £ij 

3ttX^j(Hleo -5 *>X 'J 7 7lAJIt 6fflijCD#X 'J 7lft<0 

^§tLl> (±-f o h ^ ^ (cffl St S E^JtfiSr 

[0084] $M$IJffllg|51«i. Xf77Sl 5X{iSl 
7^Hfft«*. Xf77S18Cfcl^, T?*.)\<tf 

*yix\mf, mms. TtvmsyhWi/ 

7 b 3 >lzm t Tjff V 7 7* & ( XT 7 7° 
SI 9) . 77*7l^#7l/t«rvfur. SftMVS, 7 
l—^7jfbs.W7 h.-jf^g ytjEtm^h^^v 
77*^ (Xf77S2 0) b/k^f|^^«5gt4o 
[0085] ¥H»J»SSH±, Xf77Sl 9XiiS2 
Oft jlfr Lfcft. Xf 7 7S 1 5X(iS 1 7(,ZX'fot>fr 

tfrmfen^mmtix^&mftimizmtx . xf 7 
rsi9x«is2otT «s t ^ h )v 9 n^mz mm 

K«t6hWi«IS«£t5 (Xf77S2 1 ) . 
[0086] MilJffllgIS 1 14, Xf77S 2 1 iZX1t& 

bihtll (Xf 7 7S2 2) . *<0»Xr«yrS4{£» 

[0087] ffi-^T . «W^T14. ^yf AtX^ 
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v =y a >m&<n&im<vx y -y rwzm tx , mm 
tfx y 7 r tx t # n s = 1 x-hh b * (c 

n s = 2 -eft 1 1 s «o ^ *> . x d .y rmtfttiz i «r 

>j>y7mzxhJi7m^tfmmxtiz>, s^k. ns= 
2T'*o*^xy ■y7wv^ntaiij (xa*ffl) £ 

&§k#K(i:, TRC/ABSffla*J»*<||ffSix-5. 
JSIC, NS-ST&ifcS*, NS = 4T*4i:StC 
te, TRC/ABSffl^9Jffl*<||ffSnS. I 

7°X(^«[*]^4«ft. 8£*'J •y7^cr,«^{4 

BSffl3«fl«SrSS3IU £ff££tt£ftftK#-f£.Ik 
& . 

(3) 7!-f7Hr-7»« 

2llI»afiSI»CRS:tft>LTfi^5<tTV^c0T, fsi* 

mvmwm. ttz^z t sq«^^ ; < * ? r 7 tv 
# , a^Ji o «>iS!i»*ff a ; k & . 

[0088] fl^gil^ii, m^JIJPi- 7 F fcJBjfcf 
^M»S 2 2 CRIt 7 — F ( Iff ) tS^l * 

xmmtih, mmm) (i, ss-vcom 

MTN 1, N2, N3, N4, N5, N10, Nil, 
N 1 2 , N 1 3 Zimth g J- F I DlStt^SN 1 
b, N2b, N3b, N4b, N5b, NIOb. Nl 

lb, n 1 2 b , NnbL [ismx xmm&M 
iz®mztix^m®;-\ i cDmwtfZimi-mms 

- F I Dia-lt^gN lc, N2c, N3c, N4c, N 
5c, NIOc, Nile, Nl 2c, Nl 3ct, 7 

Srff^^fl^SNl a, N2a, N3a, N4a, N5 
a, NlOa, Nlla, N12a, N13ak£*ft 
-etl* IKWSWS- F N 1 , N2, N3, N4, N 
5, N10, Nil, N12, Nl 3fc*;fl6*SaJW- 
■SfisSBRl, R2, R3, R4, R5, R10, Rl 
1, R12, Rl 3tSmSSS»CR2, CR3 , CR 
4, CR5, CR10, CR11, CR12, CR13 

mm* a@ ixmimmm-tiwmm^^ 



[0089] JJE^aRRjaSrjSfciWf. H 

{4sss§<ifcfi3i»tj J: t mi 7 - 

Hiaw- y yrizi. <o . «**»^jks*»*v^ *w 

UCtftfflU lifefflfIP3W£}&iJl-*:7-F(i, gfico 

fcR«7- FcoMsff fc fcjsaix 7-fe-xs b ixmm 

U MEffi^7-fe-^^gffL^7-Fi±. fliE&Sg 
— F I DiEtt¥K*fcliKJ£/"- F I D|B«^StiEtt 

ztix^&mvftimL. mummsk. v^t 

(i, ItnBJg*.* ?-fe-s/'*fl&*>/- FtWBiU -n. 

■r. 

[009 0] 7-fe-^s^j^X 7-tr-^'rii, 

l ( 1 d ) s mtymmmmm? ( 1 d > s pi wig 
3M§a«iFf (id), m^sows^t^^ 

[009 1] »WWJW»107-KNli#*-*IW* 
H N n k wHeO^IRjWift-C^ fci k S:#y 

xmm<%tfM] Ltz b # Cli, S^-^i|iJ»iig^ 

>^ ^ & $IJ W^(c J: -> T S . 

C¥W ( a ) 3 WWJ»»1 k^-^$iJM2 

ora^fi^-fe^ssR 2 raft n« b 1 j% 

[ 0 0 9 2 ] 7-KN 2tt. ffiK3nfc©HB*jJ:t«f 

wfssist^UfeBifty- fn 1 nkw-y y^ti 

h. /-FN20«Sl#aN2aH, fl^7V-JUc0M 
flffifi:, ^ 7 -fc-s^BJWqBIW 7-^-^3 t»9. 51 

ftTcjift^K^^^^N 2t»ft 0 , p$ww)iafisa 

(OlS^WN 1 TfcS ^CDimicOltXS- FN 1 3X 
(a-i) i-f, y-W3^U:2W«i®:'3 

^TK^f*. 7-FN3(±, ;«^7-b~ys5: 
& k . JPI^SN 3 atfc^TfiSR^ 

*^Pfwwa7-Fw^'ffN 1 s-iRoajL, cwiraij 

fNUS/-KI DEtUVN 3 b CfBttSfLfcr-^ 

N3Rvmms- f 1 Dieit^N 3 c mmtitzr- 
9 n 1 , n 2 , n 1 0 kitiM-* . zcomm^ m 
1 *^»7- f 1 Dimm 3 c KiEttSfutf 
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mm&smc R^mimm r 3 -*y- f n 3 -g 
js»r 3-*esy»R 1 fcssffisns i a fcy- kn 2 1 

ft»tft^-oTy-HN3 2rgiLTy-FN2^.» 

[0093] Jfcgy 7 -fe- v r 14, y 7 *-5»jW6 
^ .„ -fe-^f* *) , SMfffty- H«WN2T* 
0. 2MEcy-K«HHWN3-C*6B«te#*, ft 

[ 0 0 9 4 J JSgy 7 -tr-^ r Srigff Lfcy— F 
N 2 fi . m* 7 -fe-x r Sgfrfl, fc . iMflTciifl^ 
fi«'Ff #N 3 r A* 0 JiJ U ditCS 

— FN 3 A,tf)if 0&» £ Rjg-t S d t S: BBS"* 2 ©SIS 
JgfS-f 

( a - 2 ) y- F N 1 3 £^ U^jiBS^OiS^tCo^T 

±ib ( a - 1 ) x-mmLtz^mtmcomuzx^ . a 
meijysc r 2 mmesBc r-2hi®m8&c r 

13-y-FNl 3-Hro£HR13^j£ffiRlfcl£& 

[0095] jojiw2owg»iftjgfi#{cs^#aiiie 

(w ( b ) ] mut. tmwmi b^-^mmu2 
<rm>mG$m r 2 x- b 1 <oaHpRSij 1/2 @«« 

fsiMSS C RTB 2 a9ftPttFtf?B& L *&to V ^ . 
HlfcH2fcJBVvcBWtt-*. 
[0096] ZCO^Zii, JJE ( a - 2 ) "CWflU: 

sii»Wf&£-c^ ±ie ( a - 1 ) T-iJBjt^aig 
c*w ( c ) ] witr, mw$ijwi t*-mmu2 

<0ia«O(|#€s3S»R 2TB 1 WiWtlSMFfc «tt«f 0»* 
fcjSKC RTB 2 fc J; VB 3 ^ilfiPWm 

[00 97] <ro%g\ B 1 , B 2&&VB 3«iIfIP$ 
J: 0, y — K N 2 ii$W$lJ» 1 ^cofs^** 

t* JC^^V^ fctj: D / — FN 2 #«iti L, ^—.9 
mm 2 WX 9 ytU =t- F frffjh* - F Kg!* 4 > A 
-?10, 10' ^ffih-t^„ 

[0098] i (4. m^ortt y- F N 2 

frt>CD!mm^Zt$:®ftl. y-FN2^fE^HIS& 

[ o o 9 9 ] ar, wmmm 1 t#$>j«2 , 3 , 



4, 5, 10, 11. 12, l3k<0JfEI»UJJELfc 

[0100] 

[0101] ( 1 ) ^*T££tt£Kd±Tt^*FliiJ»£ 

x,£4 4 -/^ F 54 y'^fl^^#lB«j^foir» 

tit t . *W<^»»f££St8N-.& £ t #T# 4 . 
[0 102] (2)*^J»&fc7x-^-fe4 7«HS£ 

C X{4 ABS $iJffll*<T" # h cr> X\ X <J ■> 7°^ i '),-+£ < t 

4 i a s . jtffsstt £ i&j± s •£■&;: t s 4 . 
'J ^7^//^f+«?r:lJav'*TffiiJt^ ; 5r< b t 

Ah^tttft^tSiatLfefeft, 3-^^e-y 

yFW^^B&#'W^8WD&||JIT-#, XU 77'B# 

[0103] ( 3 ) VTCHKKtc 7 x -;Hs 4 7115: 
o^o, ^yrA*4-^-9-x^yy 3 yt"S:S§ii 
4 -y^c f 54 7-mi?zmmm&mmmmm 

T\ X U 7 7^&^x < . ^f3cStt* |6l±§-& & 
Z b ^TS .4 fc . ^x 'J 7 7K»3&f»*o£fflt 1 fflfc 

>J 7 7*«JBfc:iBtiHS**L>t±f , 4HE-^fc*tLlfl 
^jh^tftjm-ii'Jfcrtfcfcto. TRC/ABS 

St* d t , *>-5TRC/A B Sffl3SW* { iiW 

ftttaTTiMM-ifcft. yj 7 7T$fcfctf£fiJBii0> 
[0i ] *m<mfcm&*tm% t &m<7)i'XTj>m 
wuvtmx'foz,. 
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[04 ] *mnmim&F-tB93-i"i h (t^o 

[05 ] *fMH^IUSW*^tTRC/AB SW^f 
[06 ] *ffeBflc7)l|)!(feM^^^SM$iJ»^a^]ilH^ 

[07 ] mm»^s»*oa*«^^-0-c*&« 

1 WlJfPSP(CPU) 

2, 3, 4, 5 *-?ffl»a(CPU) 

6 A' 7 f'J 

10, 10', 11, 11', 12, 12', 13, 1 
3' -fyA-? 

14 7V-^-fey-t 

1 5 ®n*yy 

16 ^b^yyayx^f yf- 

17 7?-fe;H:>"tf 

1 8 iBS-ty-if 

1 9 mmm>v 

2 0 7>-*^*Vk 
2 1 7^i/iJ^ 

a m«j«i& 

B ^l|IJ«g|5 
C 7>-*ffltl«|S 

31, 32, 33, 34, 35, 3 6. 37 



22 



4 0 



£lug«RFR 
StlfStJKLFF 



4 5 

4 6 



£l«$feLFR 
^Mijf&RRF 
*»f*KRRR 

5 1,52 



54, 55, 56, 57 



60, 61, 62, 63, 64, 65, 66, 67 
7V- ^*-f-/i^ 

7 0, 7i, 72, 73 mmm^y-? (rpsi 

VRFF, VRFR, VLFF, VLFR, VRRF, 
VRRR, VLRF, VLRR WttSS. 
PRFR, PRFF, PLFF, PLFR, PRRF, 
PRRR, PLRR, PLRF HlftfiB 
TRF , TLF, TRR, TLR YlVtWfr 

c r mm^mmtmsm 

CR2, CR3, CR4, CR5, CR10, CR1 

1 , CR1 2, CR1 3i£®mm& 

Rl, R2, R3, R4, R5, RIO, Rll, Rl 

2 , R 1 3 fiSMB 

Nl, N2, N3, N4, N5, N10, Nil, Nl 
2, Nl 3 y-F 

Nla, N2a, N3a, N4a, N5a, NlOa, 
N 1 1 a , N 1 2 a , N13a ffiH^JS 
Nib, N2b, N3b, N4b, N5b, NlOb, 
Nllb, N12b, N13b §7— H I DfE'H^ 
» 

N 1 c , N2c, N3c, N 4 c , N5c, NIOc, 
Nile, N 1 2 c , N 1 3 c ffl&y- Y I DEH 
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d 6 t/d t 



S51 dV/d t f-S-d'g 



5 1 KM^ta&mmmz 




IE 
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S 7 
S 8 
S10 
S13 
S 14 
S15 



1 


F 1 1 
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SHiB] ¥*1 3*1 0JU9H (2 00 1. 1 0. 

9) 

wmtMm,] mm 
wm%] mm 

mm 1 3 -{wmwmnmmm o . mm 

rit*if 2 ] mm 1 iB«co«^e»m^]«sBt 
[i«3] nmimnttmmmmmz 



a^x. m&Mffl$imzxj]i-z*>ir-mti 
x. zttv yfcommt&ti&ztzmt-ti 

imm ] tarn i ia»w«^aa*w*j«gst 

[ff^il 5 3 »1 1 fBi^m^g 

inm 6 3 i imvmmm&mmmmz 
*jwt. m&fflms.&t>&t>tiimm^t ix. 

mLx^mmmmfrnmrnn^y^-iv^ 
i m& 8 .3 m&7 t B«^*m s tMa&wgiEt:: 

/-F I DiMffiSi: . «!Eg^fc*«3*rO>4li 

«y-K«i^e^ia«-f sksz-f i mmm 

t . MBy-FtiM^n? < 7-b-y(:lo'^» 
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[mm.9 } mmmmcommmmmmmmiz 

imsmi o ] mmmm^mmmmmmm. 
fctjwts miy-mmm\m. XTTvyrmw 

[fifii i j imm_nmcom%mmcoMm^s 

fe»Jffl^ftJ:0**S»SS:III»t&ii:S!mai:t 

i mmi 2 ] ii^ii 9 xii i o imvmmmnLcv 
[ 1 3 ] iisii.i 2 iBa^u^ g»$^$ijffli^ 

[00 0 1] 
[00 02] 

immm ^-?w-^3vizk^mmm 

[0003] mkm-toiz. mmmw-tiz, mm 
mi o KDmmjwfrzm^XTZfrmmKcmx'h*) , 
*<wtami o i nzm&t&wmt lx, ~<xmm 

£. 10 2(i*lft. 103ii^yhn-5, 104UZ 
aSffi, 2 0liixyyy, 202{tmm. 3 0 Hi 
7j<3gffi» 3 0 2 6 . 

[0004] cwiac, raging & m^m% 
mmcowm^^m^xmmmmhn . * 
nimimmzm-thWMt ix, -<xmm. m 



mm. *i»fflwjn, *nm^fcj;vc:tL 
[0005] jtwwaiKcos^tttJ jtffflv^ts & m 

*i4 ± 3 IZ ft o t # T H I, . 

[0006] mtis. mmtzz ^xmtFimzmm 

7X3 /5A tio'v \x *m<mmft-ft mm ? 2 ■o 
mmimmm^-yh^hmzmi^-iim- 
[0007] l^Ls znm&yxT-AZ^Azxmz 

[0008] 3S^E60*Ht=ti» ^ixT^Stt "5 
[0009] JRflE«*Wfc4J^TIi. itlfe«0»J»a=. 

[ 0 0 1 0 ] mz, m^g»moM^ij«im»«fcsi 
■tm^%\\mi>%m^mzT^^)v^)v-h^<r)m% 
mm^-mmm \^tih#. mm^mmm^m 

a&t') 1 &<mt-$-h, ztitx\ z^^i^mmm 

Exit . #*SIW§I£ fc ^mt)j« {= ]R 0 #it feUT ^ 6 

tiX\ifz. 
[00 11] 

mmmxn. ^ti^ticommmz^m^^. ttzWs 
m^commmmmi-hztm^mt^i, 

[0012] ±IS^^ii^T. ^-n^'iXiO 

mmmzmmhtitz%mm.mxm^\m*^ 

Lx%mmmwtiix%hm%mm%m : mm 
mhztzmtth. 

[00 13] 

c 1 3 ^m&m<rmmti i *>'). wmmw**. 
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-f wz i mr mmm*- ?-tm o m^>tix wh 
mmxnttifti izmmh * \ mmmv* >v-fr 

[0014] C 2 ] JJE C 1 ] !E»<3«aaiWW>iW» 

[0015] c 3 ] jje c i ] mwmmmmmm 

[0016] c 4 ] ±ie c n im<vnmmmcoMw 

[0017] c 5 ] ±ib c i } tmconmmmmm 
mwiz&^x. mm®mm.mz\j}i-h*.>v-m 
kix, 7v-*mmfrt>v>y\'-*m%mz.v-? 

[0018] c 6 ] jje c n iEii^m^ift$o$m 
site *j ^ x , tut e±im»§ss*> <b as t fts $ijtPfi# t 
lt, ^f-ru >7com%m* { i$£tiz z t mm 

[0019] c 7 ) m^m^mmzmmmmm 
ymmttzzkzmk-tz. 

[0020] £ .8 ) ±IE C 7 ] fE«^Sm@»JWJ» 

senKfcwc, f5iE/-ra. s/-t^§tssff£fEii 
v^i^»y-Fwi^s-iegt-i>^»y-H i dies 

[0021] c.9 ) joe c 8 ] mm^v,%m^mm 
its. 

[0022] c.i o ] jje c s ] enoragftgoM 
nemtfev^T. raiEy-H(«-WJ»gp, xtryy 

*^fciHf®fc-fl». 



[oo23] (in hie c 9 3 enottftSitfoM 
sraiBcfc ^t, fria wwasfc J t*&* leasts 

[0024] C.12]±IEC9]X(iCl0)IEtKc7)m 

mM&comwmwiz&^x . mmmz. m>v-r 

SBfc tulE^-^iifP^i: op^anHsis t 
)£U:ifc£#®fc-t*« 

[0025] c j 3 3 ±ie c.i 2 ] iroorasima 
«i»3aifcfcvvt\ msMummt 
nmmmi/zmmmikx nmtfm. i tz z 

k&tk&i. mmm mm mmm 
m>hmmzkiimkt& . 

[0026] 

^ y*>f-;^K5'f y't uzmmmmzigmzti, 

x U y7-B#t^ftl>^ffg5ge$rrfll±?itl> J: ') 

[0027] *^)^(t(im^^J«^- v h ^fffix & 
MfljRki) It* 7 x -/Hr -f 7^ SI'S) 0 . -e«0^StJ 

( 1 ) ^Xf-Affifig 

mx'h&. 

[0028] *%mzh\->x\i. mm<m&?>Tj± 

*4 -iv^x^yis 3 yx-3ffi § titzHm&X'h h & 

m-x^y ; y 3 yx'^mtitz^mmh ->xi>&\\ 
[0029] znmtmmiz&v&mmmmi. a y 

?yTM'4-)i^z.^yy?yX'&mtiZ>M 
ft*. 

[0030] a (CffiJ^t* ^ ttCi 0 , **IWf 

«S^S^^ ; 5r<T"#. -enta^^TRCXIiAB 
IS^hZktfX'tk. 

[003 1 ] 3S?^. ttS. AVkX^<7)#« 

<zx»t J: mfmmxb *> . zonmvmmizx dm 
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[0032] OT. tMtfmTgmM 

y&nmsmuz -ox \xmsth . 

[0 0 3 3] SfifflWIBlJi. ?^n3>K A -^ 
^-5ttt-^i«(CPU) 2, 3, 4, 5^*9 

mm^^mtsi-i . mm&wm. (cpu) i *» tonne 

0M§^i4fsi£i®R 1 , R2, R3, R4, R5, Rl 

0, R 1 1 , R12, R 1 3 , if HHSi!g&C R 2 , C R 
3, CR4, CR5, CR10, CR11, CR12. 

c r 1 3 & x vmomn ®&mmxmc Rtit ix 
&^-mm2. 3, mmmA. % 

2^\ffiD§fLl» 0 

[ 0 0 3 4 ] 4 $S0J»S 1 J4. 3 0,3 

1, 32, 33, 34, 35, 36, 3 7c0^h^ 

wm»s wmsm. asm. m&^vx-i-vy 

4?o7°n?'7^££-f.Su Sfefc, *MiH8asifc 
<4. EHRffllfrbWf (SM) 50, 5 1, 52, 53, 
54, 5 5, 5 6fcJ;V'5 7. A'-yrU^mfffl-S^ 

fc-feWtf-15, y7M/A'-«y7F)f?yy3y« 
t^y7b^y>3y (SP) ^»/f 16, 

[00 3 5] #*||»fcKJtfe^TV^I!!MiaiM*>^ 
(flitfUVW) 50, 5 1, 52, 53, 54, 5 
5, 5 6&£V5 7li* *tl*tl0)-W&ff)WimVRF 
F, VRFR, VLFF, VLFR, VRRF, VRR 
R, VLRFtJit/VLRR^-tfl^ (MxtiWft 

[0 0 3 6] r^-t^-fey-ti 714. T^-b/l^r^ 

■vi 4 ji, 7'v-df^vp2 o^^a^ssr^-tfi-^ 

fc, y7h^yygXX'f -yf-1 6i4. i/7bW<- 

^T(ssM^y^Tw^7 h wwca) 

^7 h^> 3 y£*1-fI^-£. ftlftimilZitb. 
Afcft-feWM5(4. AyH;Pc7)^^tti^»Sr*ffi 

f)«7J -tr y-t 9 (4 , A .y t 'J 6 <0«E« • «SHte8l£ 
LTJUTTtS, S£-teWtl8i4. 4WW3WJKS 



[0037] ztibto-tymuijtt* v^'tit. mm 
mm 1 tTJiSfi* c^o-r . i ccfc 

[0038] #t-^»J»»2. 3,4, 5(4. V^? 

mmirtxxtiixm^mm^i. -fwwi 

0, 10', 11, 11', 12, 12', 13, 1 

3- \z!mm*)titth±?&ms&tix^i>. 

?f£ij«2i4. h/l/?f^TRF£JStT. t-^WJftl 
»3l4h;l^^ft^TLFfciGtT. *-*IW«W4ttb 
/^JMTRRWEtT» ^-?$0«$5(4WI/?^ 
TLRfcjBtT. «ltfWttf*-MWWl 0, 1 
0', 11. 11', 12. 12', 13. 13' HJ 

t-^3 0. 3 1. 32, 33, 34, 35, 
36, 3 7*W^M*H-4. *-*«*W2. 3, 4 
fcitf 5fc-£;l6*i* h4-?^(4, £-C*fflM»»l 
*>feffl*$<l&. #^-^3 0. 3 1, 32, 3 3, 3 
4, 3 5, 3 6, 3 7WtM^WlO, 1 
0 ' , 11. 11', 12, 12', 13, 1 3 ' Offl 

[0039]^ yfA*-f -A*!-^yi/8 

SfL&*!6«(4. ^Mgl5fI^RFF4 0, *rff^»R 
FR4 1, £BtrfiMJftLFF4 2, Sf[»aKlLFR4 

3, ^aSMtrteRRF44. *r«*ffeRRR4 5, t 
«aWWLRF4 6tJj:t^»SMftLRR4 7{^ ^ 
Mftt-f3 0, 3 1. 32, 33, 34. 35. 3 
6fc±tf3 7jMH*&4iVO*6. 

[0040] A' 7 fy 6{4# ; £-^'\c0»»7:«*&S 
T'*0. Z<?>&fl\M 1 0 . 10' £^1^- 

^30, 3 1 1. 4" WW 11, 11' St^-L^E-? 
3 2, 3 3t. A 1 2, 12'S:^L ; &-^3 

4, 3 5t. fU'fy^l 3, 13'^^- 
^36. 37fc. *ft*M«8firi^. 4* WW 
10, 1 0 ' (4, *WfJ«Sl fcfJflfSixl.t-^Jfll 
a52C0WJ»c0ttfc:, A'.yf-U 6cotii7lSr^-^3 0, 

(;«BrtJ4=ffi32tt3E«) LT^S-TS. ^ws- 

^ii, li'. i2, i2', i3. 13 - i>mmz 
t o 04 1 ] hi Ti4. ^&*mmmmmz£ 

0 . 7 yr A^f)f*£*#^^aESV'@4«y7^T0J 
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[0042] -f&fc^ 7\s-*^)l>2 Oiffittll 
t, itltKtTVX^^>jy^'2 ltTfStLfcJSE 
*<i-Wuo»|ft{cl!Wtfe*iTv^*-f y*" 
^^■tT7V-^*-fr/>-BW6 0. BW6 1, BW6 

2, BW63, BW64. BW65. BW6 6fcJ:l>'B 

W6 7 tffffl u <mmm ht^am^tii . 

1 0 0 4 3 3 ffldSTT, ru-df-feyiM4«:ffl^TS!aj 
Sflfc^U-** (•7X^x'Jy/2 1«0?iffi) FBfc 
JSUeMtft^V-KN 1 2fctf UfcfiaMBRl 2t 
J: OmS$iJ« 1 *SIIM»« 1 (iME^iU 

F, TRRfcitfTLRfcatStfl,. ®£ft*l*NtP 
[0044] l^t, 01<O*HKt5ttSiSiJi(l*ffi^ 

1 A\M\t j m.L^ h\iz.mm^ *)j<v9t 

[0045] Hfc. jftE^SttlttTRC/AB S$iJ«» 

*iJ, iiEE&tftfc.TRC/ABStf)*:*) 
0>«lEaHKfiWt«r< T 1 f&i^J: 
•3fc, ^-?12FR. 12FU 12RR&1/12R 

[0046] ^l^f t * S7x^f/kt-7i« 
i:, ic7)am^fK^CR*^^-^0]ffl^2, 

3. 4, 5. »»j«S5a. m.mm^B. yv-m 
mc , xfr u y^iw«a! 2 2n$K3*is2iihk& 

KCR2, C R 3 , CR4, C R 5 , CR10, CR1 
1, CR12, C R 1 3 fc , #^-^»J»a52 , 3 , 

4,5. ikwjwssa, m.m^B^ ru-^mm 

( 2 ) $HO£*ttlfiijtt 

[0047] $W$IJ« 1 ii. *-f**J«V S^ttffiS- 
Hff-f-S (Xr-yTSl ) . 
[0048] **avs<08ta#«fc LTii«t*^JI 



timmm3<7)7ti~^~hx'*t. imiza^ 

2 *«£ 1 -fe 7 h L T<«BS-fe y -9- S MOttam V £ 
(Xf77S30) . ^c7)$fft^Jp^Sda)/ 

dtfrsarr* (xf7/3 1 ) . wmmmmmn 

dw/dt^d/R) ■ dV/dt 

fcfflvV&C ±5*+, RJiflflft^g-C* 1 ?, 

[0049] SffiMfflSSlfcL i<0J:5CLT*Afc* 
ttftJtiS* d w /d t c7)^fi*iFJTSwM«£±IB]oT 
VM>*\ iEl-fevbtov^TJtWW*. 1^7h«fl 
2 46 fc i ( ^ 1 1 ) jfittft MS d co/ d t WlMfl 

tfBSfifcilll&fro*^ #X'J 7 7(SX) fcWBf 
( SX) fc«J&*6fc#IC**V>f[ 

TS32) . 

[00 50] -tcoi-bv hcOWftCov^XU-yr 
(SX) kW^Uct^ti, aaRVSt^WftoWi 

arvtsw-t* Uf»rs33). »t. *<oi-fe* 

dco/d t co»«fijm^BHi&±|lIoTV^^'C*> 
tiff, -eo$|fetov>T(ixy -yrxii^coltl^^m 
LT v^S t *%?Z k ffX'%&fckh. U v TXIZZCO 
MfttftktX^htfr^hWM (X'J77|) co\m 

(Xf77S34) . 
[00 5 1 ] *HSJ1»a5](i. Af7/S3 3X(JS3 
4 **ffUfc«, ^-<0 1 -fe -y h 
VSrtBW&^=E>JHtiEiart-4 (XT77S35) . 
*»J» 1 li. »rs 3 1 ~S 3 5 

-3^THfft6 (Xx-y7°S3 6) . 
[00 52] mw$ij«l(i. icOiatLT^TcOlB 

Jg*fr^!tftt, ^'J ■yTH<0fflRNS#41Ct>Uv&» 

X'&wfrzm&i-z Uf?rs37). ii^ii. ^ 
xc7)»f&^|H]B#tx u 7 rxfi^^i^]*^ Lis 

vvfc*>. $M$iJ»^li±, ^7TS3 3O»05IL^ 

frKi o v s tuastut** 4 - n s?%hmz u 
7 rffecomc-cfit; t fci o , 5*^v s *wait 

£ (Xf 77°S38) . 
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[00 53] mz, NS = 4jMfcfcl/CH*i:*fctt» 

?g2:*ra ur . ftatx v >y r i^fcsaMetft'*)* 
[0054] msgflffi i 14, i<wf-^isiiffei.s 

SiVSt LXM^bZbb-tl Uf77S40) . 
[00 55] i»i a fc, #||M#St£^T(4, SIJ 
t LT#X 'J 7 7"«i<0*IKa<0*3&»4>*ftj8V S 
IZtlzXr,^ mmv S SrttlW^WfcftS&tS £ b 

ti&h)u?%>^m*mmi><7)bix^z. 

U 7 7°X(4 WMfS]£^-f fc(iffi*>T**i$:« 

Jfc*> > JfcRWfi8tt*)iJ (t § Jgft3£tff$8 £ 7 ^?HI 
*>fficifc£fc:*«t SitA^tS. Xr--vTS38Xl± 

s 4 0 nffati , * wmm 1 o»m4 . n 6 7 

7S2(=R£. 

[0056] meiz&^xte, mmvsm&ifc 

SJU (xf77S2) . 0**v*l£ 
T\ X'J ■yT&tt^k* (Zt-vTS 12). J«J» 

3) . 

[0057] mix, «6ft* 1 5T«ajs*i4«eft 
5 1 nimmm^mmxhx'hh t * . 

!W«*6«ttttfoTV^ kflKSiifikSfc, SMC 

[00 58] B«3-W ha-&9J»^Bii^0ft 
[00 5 9] 04C^rf7n-ttJV^Ttt, mp©iJ» 

st/dt . fa^imw ( IWfc»^< ) 

rmmLx^h (xf77S50) . 

[0060] mm&lim 1 fi- St, 7 yr'A-tx^;/ 

ztiizm^mmmmimu (gutca^os) sr?g*: 
■t* u^.y7°s5 i ) . wij»ii4. jgmm 



S Ut77°S5 2) . 

[006 1 ] *W»J»a5m, T^Hr/W^yLT^S 

fc*ttt (^f77S53) s *t&»v, rn^nK 

&*<^fcWP7j&<fr£ffiW5g1-£ (Xf77S5 
4) . afcT^k&M^l/O^fc&fctt (Xf 7 7° 
S53) . Slftav, 7V-df7jFBS.W7h^vv 

f^£-«5£-tl> UT77°S5 5) . 
riiimES&tf h tiEtf>«« £ 1$ (t £ 7 <?) 

@£» h)v?mtih Msr? 7 7T"& o . msihw 
v 7 rtiimafcWE. h ^7 co««tfc ft S t - 7 

W[l]|silh^7#e^^-rv77T^0. «ttT*«>T 

[006 2] WWg|51«4. XT77°S5 4X(4S5 
5{Ct«^t^h;V^^tXT7rS5 2tT^£ 

(Xf77S56). »0ei,fch^7»**« , iW6 ; E 

-mmsiizm^-ti (7X77S57) . 

[0063] lot, XT-yrSSOfc-CBSWHt* 
JU&IISW^, Xf77S 5 2tfcftS»EfiHR 

kcrtmmmmxit. nma-M hmMmmn 
mtwnmifflmm ix^&b$coh>u?m 
o zmmii, r^^v^ym-m^Mmzmt 
&mt%hzbtffo t ). &tzT?*)v*7%fX%Km. 
wcM-thVLtKbztmz. zcDtozmmfto 
zbx\ *mmmxii. tmmzmmm^m 

[ 0 0 6 4 ] fctJ, g^3-^-< hii^$ij»^@^-t^ 
0^J£B^-$iJfP(-iSLTi4. 1 0-2 1 0604 

&m^xm%mmmmthm$:mixi> 
[0065] zn^mzmixte, 10-271 

[0066] ¥P|itiJ«»l{4, Xf77S 1 tROIft^ 
xf77S2i:fcnt, H*3-l"f hil^iJW^Hfl 

mut. WMb LT8WDffl«t*^6^«*Hfift 
S (XT77S6) . 

[0067] JSPj$fflmf4. ic7)8WD$lJfflXr77 

s6tn»w-4(cniLT. t-r. 
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i -fe v v iznm 5xu7 rffeco«N s taw-awe 

Jt»«<0«rtJfr*LTV^fc& (Xf77S7)^ x 
U 7 TtfttfHfflft N S *5 3 |c» L V > fc # t «r*> *> X U 'v 7° 

j£<7)SMj«W 1 ffl ( Hi -y h ) U&»$rH fc & (XT -v 7° 
S8) t(±. $S|IJ«lc7)|Jimi;8WD$lJfflI Ux-y 
7-s 6 ) niSr< TRC/A b sffi3M*f=&ff*-ft 
(X-r'y7°S9) . 

[00 69] &tz. XU.y7°ScO«NS^'2t^t^ 

# (xrvrs io) T*-3Tt>, *aj3*ifc*y 'vr 

i§£ (^f"/7S 1 1 ) TRC/ABSffiiStJffll 
<\tWft-th (XT'v7-S9) . 
[00 70] WC. M^XT>y7°S2Ci>VvC@il3 

■y 7°«S?»N S 0 Tft tl%ttb*>\ vftUi*) 

12) , WDTRC/ABSffl3*l^tWtS 
(Xfy7S9) . 

[0071] trc/ab smmm<n^m.<ry-mim 

[0072]TRC/ABSffi 3 fl|ffll£ »rf 4 KB* L 

mMmrmmh (^f7/s6o) . 

[ o o 7 3 ] z z x^o fif^ffiafPJi. aafoofcJnaffi 

mzxh o , MffliSRaMi. 7 ^ - . y 9 m 
&th mzmmimmnxhi, mmm 1 

5/ay£f&l1ffihW?v7ti>!, (Ztv7S6 
2) . 7?-fc/k&M-7l,TV*fti:Sfcli. 7' 
P-^TJF BS.y'v-7 h*V>-g 
■y7°*^ (Xf-y7-S63) , Wl^»«*fi3ie* 

*. 

[0 0 74] JSMftJ»3 8(4. XT7/S61 
BMEV ARWf 7 T S 6 0 tr-CSS? LfcltaflOtB t 

K2^&IH««?¥£ifcS&*& (Xr-y7*S64) . *fc. 
r «x 7° S 6 0 fcT StR LfciS£«atf fc . SM 

mm%th (xf77S6 5)„ 



[007 5] $M$lJfflI^l(i, Xf77S6 4XliS6 

5 izx&% immmmt 1 x . zmmmm 
d^/d t (xf77S66). mumms 

ltt, ^WlOttStiBt, Ii&l>?IWst#£fSfflLT7 
^h'A'7?h/^J 7*£T 6 . tf , MJt 

d o>/d t i mmizmti t § tu» i nnrng 

izX h7<- HA-y ? h/L 7ifc£Ml!£ (Xf •/ 7* S 6 

7 - 1 ) . m 2 (DimiizRt& t # am 2 oaufatt 

&}<7 4-Y*«/9YM$&!m* (Xf77S6 
7-2) , £3C0«Bfc«^*fc&KJ4IB3tf>8U!#fc 
U7-f-HAir^h )V9 ikfeWmZ (Xf77S6 7 
-3K -S5nW«51l(dR-rSf:S{=i±S5niOSUI^t 
&}< 7 ^ -KA7? (XT77S 6 

7-n)tv^j:3t, «#(;fi?)@|ftMId 
<w/dtcOJa-n,KHtJ£t^^CT7 ^KA'7 

[007 6 3 Sgt. Xr"/TS6 7-l, S6 7-2, 
S67-3, • ■ ■Xf'f7S67-nt:W^Sia; 
*^Si(i± ,Xf77S6 0 fcT»R U/i$lJUEP£it^t: 

*»*»*fifctS. *MM»»Ui, z\<r>lo£.LXV&. 
ltz7 4-Yrt«/9YlV7Z, Xf77S6 2X(4S6 

^»«ltWSt (XT77S68), WSLfch;P 
J'flHMiSWJ&r&t-^MflPafcHl^-tS (^-r 77 
S69) . 

[ 0 0 7 7 ] C«i a =5r#)«gr«ffl-t5 d t izX . 

* - fc*xv^*yfflfcfc»t5TRC/AB SMWcffl 
^tSDa^SrSISf&Ck^&S. TRC/A 
BSffl3$iJWlBILTI±, W8-182 1 1 9^ 
1 0-2 1 0604 i 

1 Oftfmia 6 t^-tXf v 7° S 4 {ZW+ftZ . 
[0078] JSiB^lJfP^ 1 (4, SS3-U^ hM^m 

mmt^ o ^sM^ijw^^T^ff^T r c / a 
b smm^wmm^-ftihmiK^t $ . 

^ yfAtx^yy a >«7)X 'J -y 7°^£0«N s 
< * v MR ) tf* 2 WTT* ^> T , tiotfflto 2 m<Wim 

xamico 2 mnmiM ^uy^Tiii^tii 

V^t^fcSt. 8WD$lJffl (Xf -y7°S6) liZfrfrtt 

[0079] -eo^t, mmim i it, tr, ±ibx 

U V7°ISC7)«N 1 f*§*^^fl^-ri» (Xf 
•y7°S 1 3 ) . a«<0^ffllTI4. NS = 0t*i« 

t\ mMi'jwi mmiZTvTs 1 4&t/s 1 5t 

»?ffS. XT77S14m *W*J»SI5U4. 
ft^tS. ii"C^3E^ftt{4. mktzbiVfiMlt 
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ftfitssts. mm. ^xmmmznL, mm 

mmmmmtxmt^xh^t. Mmmmzm 
tzm®coimmvm%m%Limt ixhmb^\ 

[0 0 80] jtt s Xf77S 1 3tfc^TNS= IT' 
ftSiflgLfct^ Xf77Sl lfcfcWtTRC 
/ABSffl 3fM»^co$:ff L T V vfrV * fc 

3*ufc i: S «i. SWIMS UIJ7 7lftJ2Wtf>*l6£ 

ffi^nt L-c&rr !» (xf7/s i6)„ 

[0081]®;, SWfcWl^fciiiAUfcfcSfc** 
SWfc^*E#JtI;£IliS-fS (xf 

»7S 17). 

[00823 mar, xf/7si6et»nTi»«i: 

Wl^J&^i 1 ** fctifc^J: 3E#Jt££ Oi: U Mi 
Eflttfitfi, -X U ■yrLTV^Htur^'J -yTfftfclE 

[0 0 83 3 VPfMflffiltt, Xf vrSl 5X<iSl 
7S28frLfcft. ^f-yrsi8fc*J^T. T9±Mfi 

$>ix^tii$, *#avs, r^-fe/i'WsvAa^ 

7b-it^3>'fc)£itMh^V7 r ( Xf -y 7° 

s 1 9 ) % r^-b;w«3!-7UTvxfur. m*avs s 7* 

7 7*^ Uf77S20) h;^^*««J&tS. 
[0 0 84 3 *PiS!IWWHi, Xfv7S19XliS2 
OZmftltz®. Xf77S 1 5XJiS 1 7fc.T*fe*» 
ttoi&JgrtSlHS v >S E#Jt£fcJ6 tt, xf 7 
7'S 1 9X(iS2 OKTffiit^Lfc h^t^etSS 
3rJSiL (Hx.fcrE#itS£3ftS:U - dfifciO*** 
CWS M^fg-frfS&WJTtS (Xf77S 2 1). 
[00853 SfflMWami, Xf77S2 1 £T«S£ 

tthTJ L (Xf77S22) , -?-<7)f£Xf 77S4k^ 

fits. 

[ 0 0 8 6 3 ^ T , *«E*SsT'(i. 7 yf 
^3 ^ffi3t«o#*«my -yr«®tjct-c. swwc 

2n^iiic7)#et-ri>t, 4fli»wftod%ifflo» 
*u y * r 1/0*6 1 n s = 1 ?** i: s ic 

li. X'J -y 7*1/0*3: Wltf SKX'J •v7*HZXZitZ> 
NS = 2t»4t*«'5^^ 1 J7 7 1 ffl-f 

vvTmfcxh>ismittfmmzti&. s^fc, ns= 



2T£D*^xy.y7$feiW*ii£ll (XI*6W> 
ftS fc * tii. TRC/A B SffiSSlJWH^Sixl. . 
JEfc, NS = 3-Cft6fcg^». NS=4?**fc*fc 
tt, ^{iO. TRC/ABSffl3fM»"llff£ft6. i 

- H^g-mietiw-s w^s^Jtif 0 suxiig 
mmmm% mm iza v 8 wdm^t r c / 

ABSffla$iJ»^HaL, ^fr3c€ttS:*liSra«fr6i 
(3) 7x>f;m-7»» 

±m ii^m^ijffli^- -y h (i . sy«m^ffl 
am »»fei*jic RZftixmztix <nx\ \m 

8&lzm#mi IWZIZ t, £ A - y 7 T -y 7T- 

[00873 it^essti. 02 tc^-r j: a izm^mm 

3, 4, 5. BWJMA. ^(PJfflSB. 7V-JHM 

«C . Xf r y ^««W2 2 tRitfenfey- F 
(fflftSS) tS^^T«JSS#i6. 4S-7-H (Sffi^ 
S) tt, SZ-FCOI^NI , N2, N3, N4, N 
5, N10, Nil, N12, N13 MHttiS/- 
F I DfEH^SN 1 b , N2b, N3b, N4b, N5 

b, NlOb, Nllb, N 1 2 b , N13bi,f3M 

=FZimtwmy~ h i dibm^sn ic, n 2 c , 

N3c, N4c, N5c, NIOc, Nile, N12 

c, N13cL 7-F{Cj*^ix-C<l>^>y-b-> ; 'tS 
^'^M5^»^ff3^I¥SNl a, N 2 a , N 
3a, N4a, N5a, NlOa, N 1 1 a, N12 
a, N13afc&-en^fL*Lfcttft<0y-KNl. N 
2, N3, N4, N5, N10, Nil, N12, N1 
3fc*ft^£jmt6lKiS»Rl. R2. R3, R4, 
R5.R10.R11.R12, Rl 3 fcaiU^iSISC 
R2, CR3, CR4, CR5, CR10, CR11, 
C R 1 2 , C R 1 3 fc !&lJ«Hi#ffla0««£jMI&C R*> 

[00883 JJBaH amBES^t ifttf . K 

asp t . tfi^^s^ms ji^essHtsfRsn 

L. mie^^-y-b-^gfflU^y-Hti, MIE^ 

— k i DEtt^aafciiHR/- k i DEtt^atEit 
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t. 

[0 0 89] •yfe-^s^flSS^-yfe-^rtt, 
f.(ID), Sfi7oifll£g<0i» (ID). BWW 

aafigH^ns'ff (id), mmm <o®mt'*cDit 
s. mmm^mkii. mmmkix^imm 

[0090] mmm i <n j- y n 1 1 z^-tm 

Nnt wr^fEjMfMffiT'^/L^ t 
-KaWStSfc. #y-K{iS*-*!MffllSB*3«]:tfS 

T$iJffl^* { A^) L/c b S (CI4, St- *M8SHi @ 4 

(*m (a) ] wta. mmmmit^-mmm 
mm*mmR2xmmmB 1 

■out, HlfcH2&ffl^TlKBBtl». 

c o o 9 1 ] y- fn 2(4, WBtztifc&smtiXxm 
msmtftiizm&s- f n i iwo#-y v^ti 

nmz , y -y -t - v«fflSrt«asM * s t* 9 , & 

lT&l.g'OfS^Wt-Ty-FN 1 3X 

(4n 3 wast* . 

(a-i) i-f. y-FN3*rtLfcsisKK0K£t-? 

SfflM>fc, »I^N3afc8Vvc8SllXy-fe-$/s 
^feH«FWiiy-b'W|K!HFNl*]R'3ajL. -<Oi8J3'J 
=f N 1 £ g J - F I D N 3 b tfEttSfutx - * 
N 3X.Vm%S- F I DfEttSSN 3 c (cfBttSflfcT- 
*N1. N2, N10kJ±$Stt§. CWitROfSli. H 
S'lTN 1 I DR1SSBN 3 c tEttSnfc'T 

-?N 1 fc -get SOT, 7-FN3*V-FN2 fc / 

-fn i twr^fs^s?, ip*>, aiatsis»cR2 >a 

»I«C R^20fiS»C R3-y-HN3HS 
ja»R 3-^iH»R 1 fcflSKSfl* 4 3 (cy-FN 2fc 

immzftb *> X J- F N 3 £8A LX J- F N 2 
if HJgKSrlSSirt £ £ ££*-r*gKft5at#££ 

4. 

[0092] JSEgy v-fe-i^ r {4. * ■y*-5«MB 



gy ;*.-i?Xh 9 , JSflBfey- h'«!f* s N2T* 

o , asscy- fotwn 3 x-hh %m^z , ft 
^•7 v-Acofflfflmzcottmmmvfoz,. 

[0 0 93] -2u J65.X-yfc-i/rfcWtU:y-F 
N 2 {4. JtS^y -y -fc- 5/ r £gfrtl> b , &ft 7u5iff H 

b« wn 3 Tft 5 1 m^m 9 aj i , .r ntcs 
-fn 3^«a[i]ggg^i^-ri> i t iwatiwffi. 

(a-2) y-FNl 3^^t^M^KStC-9V^T 
JJE (a - 1 ) tirat/^)lIh^«^IHItJ: 0. 2 

Elfish c r R-*&®&mc r 

1 3-/- FN 1 3^fiSBR 1 3-H3SKR 1 fcSSK 

[0094] jjLhw2oo«j8tftSfi-f ta^&aiae 

cwj ( b ) ] mm. wmmmi tt~^mm^2 
tommmmmi2XB 1 witi^wfeiyaeiw 

HI tH2*ffl^T»BW*. 
[0095] ;<0*&tJ4, ±15 ( a- 2 ) 

amiBntf»t4«jrc* . ±e ( a - 1 ) -cmBflL^aH 
mm%x^\ 

comm^mm2XB 1 oiift^wfci vamw 

giMCRTB 2t5£VB 3«3ifflt»Wfc4Lfc«A 

[0096] icT)*!^, B 1 , B 2fc4VB 3«MftPf 
i 9s 7— FN 2 (4j«J» 1 ^<0feS»*f 

■fljmtftc^Z b tc4 9 /- F N 2*qftiU ^-^ 

CUttS 2 cox ^ yA-f f iW±^- F cai a yjt 

-9io, 10' tffjhr*. 

[0097] mwim 1 14, Brs^raw t s- f n 2 

frbVJt&tft&^Z. b Sr^tfcJL. 7— FN 2 ^feStUSS 
frfcflJDBU S9^y-F^^LTA'- y ^r.y7Xt 

[ 0 0 9 8 ] J^T, *P5*IW3I5 1 t #M»SS 2,3. 
4, 5, 10, 11. 12, 1 3 bcOxmmt JJilt: 

m&mbnmiz&niztiz,, 

[0099] 

[0100] ( 1 ) Sff^Sfi* |fil±t'# sm^fHai s 

humm^i. mmizn^mm^-^mm 
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[0101] ( 2 ) «i^lJ«^C7x-;Mr^ 7«£ 

«#&x,*f<ot\ mmmmmzft a z t vxz t . 

T\ *|ft$0)£#?ffi£il«5: < T"# , *ti£S& oTR 
CX(4 A B SfflflWCS S*>T\ X U 7 7°^^^ < t 
IZt s j6fi£gtt£ ft±£tf£ i k j&TS h . 
ifc, ■yrm^$^tffM^Ht^< k fc 

izm&mm&m^7%Mmmzmmz> z t# 

[0 10 2] (3) *^$IJ«^t7x-;Hr^7il«^ 

X\ xV^rm^KX-^, j&T£fc&t:to±.Zitl 

^M^ttMtfttiJdfcUfcifcib, TRC/ABS 
St* i k , *>OT R C/A B SfflSWIQ 

[iii ] ^mcDmtmim-mnmM^yx^m 
tfmxfoh, 

~t~7U-1-*-\-X'foh. 

[04 ] *mp>mffi*7F&%9a-M v (t^o 

[05 3 ^^HftW^tTRC/ABSWW^x 

[06 ] *»Hf!coMfi^I^7Kl-*»I»gPco»^¥-)i^ 
ts<$ 7 p-f-r - h T"J> S . 

[07] mm»7j mm^mm^-tmxh h . 
i wmm (cpu) 

2,3,4,5 t-^fHUPaS (CPU) 



6 


A*7f'J 




9 






10, 


10', 11, 11', 12, 12', 


1 3 


3' 


4 ^A -? 




1 4 






1 5 






1 6 


•/:;Kfyy 3 y (sp) x^ 7 f 




1 7 






18 






19 






20 


7*l^-df^;P 




2 1 






A 






B 






C 






22 






30, 


3 1, 32, 33, 34, 35, 36, 


37 




f 




40 






4 1 


£fyg«RFR 




42 






43 






44 


^f^HUffeRRF 




45 


£f«$«RRR 




46 


iagPfJlfeLRF 




47 


£»Sf*lfcLRR 




50, 


5 1, 5 2, 5 3, 54, 55, 56, 


57 


GMEffil-fcyiMSM) 




60, 


6 1, 62, 63, 64, 65, 66, 


67 


7V- 


(BW) 





VRFF, VRFR, VLFF, VLFR, VRRF, 
VRRR, VLRF, VLRR MUM 
TRF, TLF. TRR, TLR 

cr mwmm®®mm$$ 

CR2, CR3, CR4, CR5, CR10, CR1 

1 , CR1 2, CR1 32@Hgi2Sfi& 

Rl, R2, R3, R4, R5, R10, Rll, Rl 

2 , R 1 3 fSJMSS 

Nl, N2, N3, N4, N5, N10, Nil, Nl 
2, Nl 3 7-F 

Nla, N2a, N3a, N4a, N5a, NlOa, 
N 1 1 a , N 1 2 a , N13a S 
Nib, N2b, N3b, N4b, N5b, NlOb, 
Nllb,N12b,N13b g 7- K I Digits 

a 

Nlc, N2c, N3c, N4c, N5c, NIOc, 
Nllc.N12c.N13c Y I DIE'S 

m 
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imnmm^] 02 
imiEm] ass 
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[#*HiJE4 ] 




(£9))02-186120 (P2 0 0 2- 1 86 1 2 OA) 




(51)101.01.7 
// B 6 2 D 101 



F I 

B6 2D 103:00 
107:00 
113:00 
125:00 
137:00 

B 6 0 K 9/00 



3D032 


CG3 


DA03 


DA23 DA24 DA64 




DA65 


DA67 


DA82 DA92 DA93 




DA95 


DB11 


DC34 EB04 FF01 




FF08 


GG01 




3D046 


AA09 


BB01 


BB28 BB29 HHOO 




HH02 


HH05 


HH07 HH08 HH12 




HH15 


HH16 


HH23 HH36 HH39 




HH46 


JJ01 


LL05 MM04 MM13 


5H115 


PA08 


PC06 


PG04 PI 16 PI22 




PI29 


PU01 


PU26 PV03 PV09 




QN02 


QN05 


QN08 SE03 TD15 




TI05 


T030 


TZ01 



